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S-"APPROPRIATION LANGUAGE

Research, Development, Test and Evaluation, Defense Agencies

,for expenses of activities and agencies of the Department of Defense (other
than the military departments), necessary for basic and applied scientific
research, development, test and evaluation; advanced research projects as may be
designated and determined by the Secretary of Defense, pursuant to law; mainte-
nance, rehabilitation, lease, and operation of facilities and equipment, as
authorized by law; [$1,692,646,000] $2,259,800,000 to remain available for
obligation until September 30, [1983] 1984: Provided, That such amounts as may
be determined by the Secretary of Defense to have been made available in other
appropriations available to the Department of Defense during the current fiscal
year for programs related to advanced research may be transferred to and merged
with this appropriation to be available for the same purposes and time period:
Provided further, That such amounts of this appropriation as may be determined
by the Secretary of Defense may be transferred to carry out the purposes of
advanced research to those appropriations for military functions under the
Department of Defense which are being utilized for related programs to be merged
with and to be available for the same time period as the appropriation to which
transferred. (Department of Defense Appropriation Act, 1982; additional
authorizing legislation to be proposed.)
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RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES
TOA SUMMARY BY DEFENSE AGENCY

(S in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

AGENCY ACTUAL ESTIMATE ESTIMATE ESTIMATE

DEFENSE MAPPING AGENCY 20,148

DEPARTMENT OF DEFENSE (OSD AND OASDS) 21,293 20,900 31,800 34,144

DEFENSE ADVANCED RESEARCH PROJECTS 580,184 676,262 756,800 954,154
AGENCY

NATIONAL SECURITY AGENCY

DEFENSE NUCLEAR AGENCY 199,771 259,757 326,600 357,547

DEFENSE RECONNAISSANCE SUPPORT
PROGRAM

DEFENSE COMMUNICATIONS AGENCY 52,603 105,260 107,725 93,087

DEFENSE INTELLIGENCE AGENCY

DEFENSE LOGISTICS AGENCY 16,215 17,774 22,700 25,005

UNIFORMED SERVICES UNIVERSITY OF 1,400 1,650 1,800 1,824
HEALTH SCIENCES

TOTAL, RDT&E, DEFENSE AGENCIES 1,308,948 1,697,646 2,259,900 2,912,069

DIRECTOR, TEST & EVALUATION, 42,100 53,000 60,000 63,702
DEFENSE

J02 GRAND TOTAL 1,351,048 1,750,646 2,319,900 2,975,771
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HESSLER Research, Development, Teat, and Eveluatlon, Defense Agencies 08 FEB 82
Hessler

Program and Financing (in thousands of dollars)
....................................................................................................................................

Budget plan (anounfs for Obligations
Identification code 97-0400-0-1-051 ROT&E actions programed)

1981 actual 1962 et 1983 est. 1981 actual 1982 est. 1983 est.

Program by activities:
Direct:

1. Technology base 774,278 929,693 1,077,100 743,967 928,718 1,047,200
3. Strategic programs 36,224 64,341 66,100 40,878 77,660 85,700
4. Tactical programs ........ 2,719 700 2,469 900
5. Intelligence and communicstions 451,861 634,243 1,033,400 431,647 625,079 1,018,200
G. Defensewide mission support 44,585 46,450 62,600 39,348 47,674 65.300

Total direct 1,308,948 1,697,646 2.259,900 1,255,840 1,681,600 2,217,300
Reimbursable program 23,435 27,500 29,500 21,995 29,300 29,700

100001 Total 1,332,383 1,725,146 2,289,400 1,277,635 1,711,100 2,247,000

Financing:

Offsetting collection* from:
11 0001 Federal funds -20,437 -25,900 -25,500 -20,278 -25,900 -25,500
13.0001 Trust funds -2,998 -1,600 -4,000 -2,998 -1,600 -4,000

Unobligated balance available, start of year:
21.4001 For completion of prior year budget plans ........................... -65,793 -115,358 -129,404
21 4002 Reprograming from or to prior year budget plan -5,024 .. ...... ........ . ..... . ..... ...............
24.4001 Unobligated balance available, end of year. ..... ........................... 115,356 129,404 171,604
25 0001 Unabligated balance lapsing 5,024 .......... .......... .. . 5,024 ... ... .........

39,0001 Budget authority 1,308,948 1,697,846 2,259,900 1,308,948 1,697,646 2,259,900
....................................................................................................................................

Budget authority:
40 0001 Appropriation 1,296,948 1,692,646 2,259,900 1,296,946 1,692,646 2,259,900
42 0001 Transferred from other accounts 10,000 5,000 ......... 10,000 5,000 ..........

43 0001 Appropriation (adJusted) 1,308,946 1,697,646 2,259,900 1,308,948 1,697,646 2,259,900
....................................................................................................................................

Relation of obligations to outlays:
71.0001 Obligations Incurred, net 1,254,359 1,683,600 2,217,500
72 4001 Obligated balance, start of year 497,545 593,072 768,072
74.4001 Obligated blance, end of year -593,072 -768,072 -1,020,572
77 0001 AdJustments in expired accounts 1,209 .......... ......

90.0001 Outlays 1,160,041 1,508,600 1,965,000
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HESSLER Research, Development, Test, end Evaluation, Defense Agencies 06 FEB 82
Hessler

Object Classification (in thousands of dollars)

Identification code 97-0400-0-1-051 1981 actual 1982 est. 1963 est
....................................................................................................................................

Direct obligations:
Personnel compensation:

111.101 Full-time pernanent 16,733 19,099 20,731
111.301 Other then full-time permanent 127 36 54
111.501 Other personnel compensation 282 126 134
111,801 Special personal services payments 81 55 55

111.901 Total personnel compensation 17,223 19,316 20,974

112.101 Civilian personrel 1,637 1,971 2,139
121,001 Travel and transportation of persons 6,791 9,431 10,679
122.001 Transportation of things 235 856 1,528
123.101 Standard level user charges 379 460 460
123.201 Communications, utilities and other rent 7,947 0,005 10,486
124.001 Printing end reproduction 343 450 465

Other services:
125.002 Purchases from industrial funds 49,551 52,549 81,906
125.003 Contracts 1,013,963 1,362,269 1,612,217
125.004 Other 868,835 135,834 15,767

126.001 Supplies end materials 9,813 9,308 12,122
131.001 Equipment 58,923 80,151 108,137
141.001 Grants, subsidies, and contributions .......... 200 400

.......... .......... .. ........199.001 Total direct obligations 1,355,640 1,661,600 2,217,300

Reimbursable obligations:

Personnel compensation!
211.101 Full-time permanent 700 439 479
211.301 Other then full-time permanent 34 496 576

211.901 Total personnel compensation 734 937 1,055

212.101 Civilian personnel 70 85 97
221.001 Travel end transportation of persons 21 30 34
222.001 Transportation of things .... 3 3
223.201 Communications, utilities and other rent 26 75 90
224.001 Printing end reproduction 1 4 5

Other services:
225.003 Contracts 19,762 24,182 26,591
225.004 Other 372 2,653 765
226.001 Supplies and materials 474 752 817
231.001 Equipment 526 371 233
241.001 Drunt*, subsidies, end contributions 7 6 10

Total reimbursable obligations 21,995 29,300 29,700

004 ....... ......... ......
Total obligations 1,277,635 1,711,100 2,247,000
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RDT&E DEFENSE AGENCIES

PERSONNEL SUMMARY

FY 1981 FY 1982 FY 1983

ACTUAL ESTIMATE ESTIMATE

TOTAL NUMBER OF PERMANENT POSITIONS 717 797 839

TOTAL COMPENSABLE WORK YEARS:

FULL-TIME EQUIVALENT OF OTHER POSITIONS 725 768 814

FULL-TIME EQUIVALENT OF OVERTIME AND HOLIDAY 10 11 11
LEAVE

AVERAGE ES SALARY $50,112 $58,067 $58,152

AVERAGE GS GRADE 8.94 8.91 8.89

AVERAGE GS SALARY $23,991 $25,195 $25,382

AVERAGE SALARY OF UNGRADED POSITIONS $18,761 $19,667 $20,513
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RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES
SUMMARY BY BUDGET ACTIVITY

($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

BUDGET ACTIVITY ACTUAL ESTIMATE ESTIMATE ESTIMATE

1. Technology Base 774,278 929,893 1,077,100 1,305,325

3. Strategic Programs 38,224 84,341 86,100 70,245

4. Tactical Programs 2,719 700 746

5. Intelligence & Communications 451,861 634,243 1,033,400 1,468,404

6. Defensewide Mission Support 44,585 46,450 62,600 67,349

TOTAL RDT&E - DIRECT 1,308,948 1,691.,646 2,259,900 2,912,069

REIMBURSABLE 23,435 27,500 29,500 29,800

TOTAL PROGRAM 1,332,383 1,725,146 2,289,400 2,941,869
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RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES
SUMMARY BY PROGRAM CATEGORY

(S in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

PROGRAM CATEGORY ACTUAL ESTIMATE ESTIMATE ESTIMATE

6.1 Research 102,414 93,050 113,900 146,824

6.2 Exploratory Development 671,864 836,843 963,200 1,158,501

6.3 Advanced Development 15,054 17,166 19,125 19,984

6.4 Engineering Development 5,883 6,034 10,082 12,667

6.5 Management and Support 44,585 46,450 62,600 67,349

TOTAL, RESEARCH & DEVELOPMENT 839,800 999,543 1,168,907 1,405,325
(Program 6)

TOTAL, OPERATIONAL SYSTEMS 469,148 698,103 1,090,993 1,506,744

TOTAL DIRECT 1,038,948 1,697,646 ?,259,900 2,912,069

REIMBURSABLE 23j435 27,500 29,500 29,800

TOTAL PROGRAM 1,332,383 1,725,146 2,289,400 2,941,869
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DEFENSE AENC)ES A
FY 1983 R D I £ r PaE NAN EXHIBIT R-1

APPI'RPRIAION 0J400 0 RESFARCH DEVELOPMEN- 'EST + EVAL,DEF AGENCIES DATE 08 FEB 1982

THOUSANDS OF DOLLARS

* N E
I TiM NOMFth. .%TIJRE ACT FY 1981 FY 1982 FY 1983 FY 1984 C

r r', P'LIRCH SCI ENES 1 101,014 91,400 112.100 145,000 U

.A fli I I AR IDIDEPEND[ENF I3-.SEARCH 1 1,400 1,650 1,800 1,824 U

6;, 1 0) 1 Ir-JIf.AL STUDIES 1 3,145 3,000 3,300 3,600 U

4 62301E STRAEGIC TECHNOLOGY 1 125,354 148,631 151.900 160,000 U

5 62702E TACTICAL TECHNOLOGY 1 84,348 80,415 93,900 126,20C U

6 62707E PARTICLE BEAM TECHOLOGY 1 32,500 31,000 31.000 U

7 62106E INTEGRATED COMD.'CONTROL TECH 1 32,752 45,400 55,300 62,800 U

8 62711E EXPERIMENTAL EVAL MAJ INNOVATIVE TECH 1 199,449 237,040 268,500 375,554 U

9 F2-1:' MATERAL3 PROCES.,ING TECH 1 11,977 13,300 15,400 19,300 U

10 - F " I'UCI t "f MONITONIiG 1 15,068 16,800 17,300 22,500 U

I" ' !I I 1,1;(LFA 
- 

<FNCY t 199,771 259,757 326,600 357,547 U

r ~l "A' 774,278 929,893 1,077,100 1,305.125

( 37"i 5 , 4'4I.Ci ARCHITECTURE 3 789 1,166 1.262 1,400 U

'3 320)6& NMC WIDE SUPPORT 3 5,284 9,278 7,906 8,570 U

14 32017K WWMCCS ADP-JTSA 3 5,787 14,261 23,355 19.955 U

15 32019K WArMCCS SYSTEM ENGINEER 3 22,774 43,263 48,732 29,327 U

16 33131K MINIMIM ESSENTIAL EMER COMM NETWORK 3 3,510 6,403 ,645 10,9J3 U

17 33152K WW*fCCS INFORMATION SSTER 3 3,44 U

STRATEGIC PROGRAMS 28.24 64s4ll -1-0 70,245

008
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DEFENSE AGENCIES
FY 1983 R D T 8 E PROGRAM EXHIBIT R-1

APPR'7, r72' 041o D PESFARCH DEVELCIPMENT TEST EVALDEF AGENCIES DATE: 08 FEB 1982

THOUSANDS OF DOLLARS

0P1o0, I'M ----------------------------------- -S

LINE i-F ll E

NO LTEll NOtIFNCI-.TURE ACT FY 1961 FY 1982 FY 198, FY 1984 C

1, T , VE:; 4 2,719 700 746 U

,f) ,JDESY INV/PRO 3iYPE DEV 5 14,265 16,000 17,863 18,584 U

, .1'' MAC' PT GEODESY EI'GR DEV/TEST 5 5,883 6,034 10,082 12,667 U

21 3Ilubi CR) P,01GIC ACTIVITIES S

22 313011 GENERAL DEFENSE INTELLIGENCE PRMGRAM 5

23 33126K LONG-HAIJL COMMI .ATIONS (DCS) 5 14,379 18,200 18,935 19,136 U

24 33127K SOPF3RT OF THE NCS 5 1,990 2,960 U

25 331017, COMiUIIICAliONS SECURITY 5

26

27 , F i t P17;F RLCONNAT SANCE SUP ,F'i ACTIVITIES 5

B 'r,,,, F .)- : ,F R IiY 5

29 'i lA, 1j, f'OL'R i, ACTIVITIES 5

LIl i ,E1NJ', Arll, C-OMMUNICATI ONS 451,661 634,243 1,033,400 1,468,404
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UNCLASS I F IED

DFFENSE AGENCIES
FY 1983 R D T & E PROGRAM EXHIBIT R-1

APPROi . .; ., D PrFSEARCH DEVELOFri, r.l TEST EVAL, DEF AGENCIES DATE: 08 FEB 1982
----------.--------- -------------------------------------------------------------------------------

pPCU"AM THOUSANDS OF DOLLARS
LINE F' NT
NO N MHL'l ITEM NOMENCLATURE ACT FY 1981 FY 1982 FY 1983 FY 1984 C

10 6'51 ID TECHNICAL SUPPORT TO USDR/E 6 11,200 12,100 16,649 19,719 U

31 65,0 0 GENERAL SUPPORT FOR PAlE 6 2,205 2,200 3,712 4,294 U

32 65107D SUPPORT TO POLICY 6 3,355 2,100 4,419 1,652 U

33 651083 rENERAL SUPPORT FOR NET ASSESSMENT 6 1,918 1,600 4,006 4,847 U

34 6SiO9D GENERAL SUPPORT FOR MRA/L 6 2,615 2,600 3,014 3,632 U

35 058<5 DEFENSE TECHNICAL INFO CENTER 6 13,233 14,574 17,560 16,343 U

36 2; INFORMATION ANALYSIS CENTP,S 6 2,982 3,200 5.140 6,662 U

S . 1 . Ii I IILhIOPML. 6 7,071 7,776 8,100 8,200 U

S:, T~. ,,P 4. 44,585 46,450 62,600 67,349

- - - - -. - - --.- - - -.-- - - - - - - . . . . . . .
H o sN: Trs FV'i 1EF AGENC I , 1,308,948 1,697,646 2,259,900 2.912,069

UNCt ASSIFIED
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HE SLER Research, Development, Test, and Evaluation, Defense Agencies 08 FEB 82
Hess br

Program and Financing (in thousand* of dollars) 1980 Fiscal year program

Budget Plan (amounts *or Obligations
Identification code 97-0400-0-1-051 ROT&E actions programed)

1981 actual 1982 est. 1983 at., 1981 actual 1902 est, 19S3 est

Program by activities:
Direct:

1. Technology base ... I.. ..... 13,580
3. Strategic programs....................................... .......... 5,430
5. Intelligence and communication&.............. ....................... ..... 38,635 .. I.......
6. Defensewide mission support................................... .... ......... 2,398 . 1... ....

TotalI direct .. . . . . '. .. . . . . . -60,043
Re imbursable program ...... .... I......... .......... 57...............................7 .

10.0001 Total .... .. . ..... 60,610

Fi nanc ing:
OffaettirC collections from!

11.0001 Federal funds ..... .. 159 ..
Unobligeted balance available, start of year.

21.4001 For completion of prior year budget plans ..... . .. -65,793
21.4002 Reprograming from or to prior year budget plan -5,024 ... . ..... ....
25.0001 Unobligated balance lapsing 5,'024...........- .............. 5,024 .

40.0001 Budget authority (appropriation) .. .. ..... .....

0 11



HESSLER Research, Development, Teat, and Evaluation, Defense Agencies 08 FEB 82
Hes ler

Program and Financing (in thousands of doilers) 1981 Fiscal year program,

Budget Olen (am~ounts *or Obligations
dentjication code 97-0400-0-1-051 RDT&E actions programed)

1901 actuael 1982 eat, 1983 est, 1981 actual 1982 est, 1983 est,

Program by activities:
01irect:

1. Technology base 774,278 .... 730,387 43,891
3. Strategic programs 38,224 .... .... 35,246 2,978
5. Intelligence and communications 451,861 . . .... 393,012 58,849 .....
6. Defensewida mission support 44,565 . ... ...... 36,950 7,635

Total direact 1,308,948 . 1... .. I... 1,195,597 113,351 ...
Reimbursable program, 23,435 ....... 21,428 2,007 ..

10 0001 Total 1,332,363..............1,217,025 115,358 ..

Financing:
Offsetting collections frer:

11 0001 Federal funds -20,437 ...... .... -20,437 .... .....
13 0001 Trust funds -2,998 . .I... ...... -2,998 -.-. ...
21 4001 Unobllgated balance available, start of year .. , . . .. I... -115,358 .. I..
24 4001 Unobllgated balance available, end of year .. 1... ........... 115,3586 . . .. ....

39 0001 Budget authority 1,308,948................ ............1,308.948 - -.. .....

Budget authority:
40 0001 Appropriation 1,298,948............... ..........1,298,948
42 0001 Transferred from other accounts 10,000................... ...... ..... 10,000 .....

43 0001 Appropriation (adjusted) 1,308,948.......................1,308,948 ........

012
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H:SSLER Research, Development, Too%, and Evaluation, Defense Agencies 00 FEB 62
Hes I r

Program and Financing (in thousands of do~larsi 1982 Fiscal year program

Budget Plan (amounts for Obligations
identification code 97-0400-0-1-051 RDT&E actions Programed)

1981 actual 1962 at. 1983 est. 1961 actual 1982 est 1983 eot.

Program by activities:
Direct:

1. Technology base . 929,893 . .... .... .. 884,827 45,066
3. Strategic orograems 6.. .. 4,4341 ..... . ... 74,684 9,657
4C Tactical programs ...... 2,719 ....... 2,469 250

5 . Intelligence and communications .. ... 634,243............ ...... ..............566,230 88,013
6. Defensewide mission support ...... 46,450................. ............ ..40,239 6,211

Total direct ...... 1,697,646.......................1,568,449 129,197
Reimbursable program 2,0..........00..................27,293 207

10.0001 Total . .. 1,725,148............................1,595,742 129,A4

Financing:
Offsetting collections from:

11,0001 Federal funds . ..- 25,900............... ...............-25,900
13.0001 Trust funds ... I... -1,600............. .. ..... ........ ..- 1,600 ..
21.4001 Unobliated balance available, start of year.............................................. ..............129,404
24.4001 Unobligated balance available, and of year.. .......................................... 129,404

39 0001 Budget authority ...... 1,697,646................ ...........1,697,646

Budget authority:
40 0001 Appropriation . ... 1,692,646.................... 1,692,646 . ...
42.0001 Transferred from other accounts I.....5,000........... ...... ..... ........ ..5,000 .....

43 0001 Appropriation (adjusted)i.. 1,697,646................. .......... 1,697,646 ....

013



HESSLER Research, Development, Test, and Evelugijan, Defense Agencies 08 FEB 62Hessle r
Progren andFinancing (in thousands of dollars) 1963 Fiscal year program,

Budget Plan (amounts *or ObligationsIdentification code 97-0400-0-1-051 RDT&E actions programed)

1961 actual 1962 est. 1983 est. 1961 actual 1982 eat. 1983 out

Program by activities:
Direct:

1. Technology bse .... ..... 1,077,100................. ........ .1,002,1343. Strategic programs 6..... ..... 6,100................. .. ..... .. ... .76,0434. Tactical programs 700.........00 ..................... .. 6505. Intelligence and Comm~unications....................... ...1 ...... 1.033,400............... ............ .950,1876. Defensewide mission support 62600.......................... ..ll ...... ..... .sg,0eg

Total direct ..... 1 ... 2,259,900...... .....................2,086,103Reimbursable Program -11.. ..... 29,500............ ... ... ............ .29,493
10.0001 Total .... 2,289,400 ................ .......... 2,117,596

Financing:
Offsetting collections fron:

11.0001 Fedelufunds .... ... 25,500..........................-25,50013.0001 Trust funds .....- 4,000.................... ..... ..-4,00024.4001 Unobliated balance available, end of year................ I.................... . .... ... 171,804---------------------------------------------------------- ---------- ---------- ---------- ---------- ----------40,0001 Budget authority (appropriation).............................2,259,900.................. 
........ 2,259,900

01L.
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RESEARCH, DEVELOPMENT, TEST AD EVALUATION, DEFENSE AGENCIES
PERFORMER DISTRIBUTION

($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
ACTUAL ESTIMATE ESTIMATE ESTIMATE

1. For operation of installation 63,246 72,367 78,280 83,725
of the reporting development
agency - Government Operated

2. For operation of installation
of the reporting development
agency - Contractor Operated

3. For contracts directly in support 5,691 6,140 8,041 9,918
of work actually performed at
installations of the reporting
development agency

4. For work assigned to other DoD 185,934 257,674 359,114 440,974
activities

5. For work assigned to activities 25,359 45,413 74,864 85,187
of other government agencies

6. For work performed by industrial 857,970 1,111,278 1,507,891 2,020,903
contractors

7. For work performed by educa-
tional institutions:
a. Designated FCRC 15,060 19,350 18,600 15,225
b. Other Institutions 86,927 97,522 110,866 137,018

8. For work performed by other "non-
profit" organizations:
a. Designated FCRC 42,437 51,550 59,492 66,717
b. Other Institutions 26,324 36,352 42,752 52,402

9. Total R&D Appropriation 1,308,948 1,697,646 2,259,900 2,912,069 015
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DEPARTMENT OF DEFENSE - MILITARY

JUSTIFICATION OF ESTIMATES FOR FY 1983

Appropriations: Research, Development, Test and Evaluation, Defense Agencies
Director, Test and Evaluation, and O&M, Defense Agencies

FEDERAL CONTRACT RESEARCH CENTERS

The Summary of Federal Contract Research Centers (FCRCs) reflects a consolida-
tion of funding requirements for certain contractors who assist the Defense
Agencies in the planning, development, and execution of the Research, Develop-
ment, Test and Evaluation program. These contractors provide specialized tech-
nical and scientific support to supplement that available within the Defense
Agencies. Following the Summary, there is a detailed tabulation listing the
amounts provided in FY 1981, 1982, 1983, and 1384 for each of the various con-
tractors.

The Defense Agencies total FY 1983 estimates for the FCRCs amount to $91,053,000
(excluding subcontract effort), of which $78,092,000 is in the RDT&E Defense
Agencies appropriation, $8,553,000 is in the DaM, Defense Agencies, appropria-
tion, and $4,408,000 in the DT&E appropriation.

In addition to the consolidated tables shown in this section, there is presenta-
tion under the separate Defense Agency tabs of each agency supporting FCRC
detail.

016
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SUMMARY OF FEDERAL CONTRACT RESEARCH CENTERS BY APPROPRIATION
($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

Mitre Corporation
RDT&E, Defense Agencies 15,170 18,726 21,527 26,042

Director, Test & Evaluation 877 993 1,108 1,222

O&M, Defense Agencies 4,919 6,043 8,414 9,192

Institute for Defense Analysis
RDT&E, Defense Agencies 19,315 21,389 25,229 26,475

Director, Test & Evaluation 2,275 3,500 3,300 3,650

Aerospace Corporation
RDT&E, Defense Agencies 6,827 10,735 11,886 13,250

O&M, Defense Agencies 119 100 139 148

Lincoln Laboratories
RDTE, Defense Agencies 16,185 20,050 19,450 16,175

Total Program Summary
RDT&E, Defense Agencies 57,497 70,900 78,092 81,942

O&M, Defense Agencies 5,038 6,143 8,553 9,340

Director, Test & Evaluation 3,152 4,493 4,408 4,872

Total Federal Contract Research 65,687 81,536 91,053 96,154

Centers

017
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DETAIL OF FCRC
($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 198d
ACTUAL ESTIMATE ESTIMATE ESTIMATE

Mitre CorporationRDT&E AppropDriation

Supporting Agency:
Defense Advanced Research Pro- 1,356 2,166 2,520 2,800

jects Agency (DARPA)
Defense Communications Agency 11,014 13,394 14,590 17,900

Office, Secretary of Defense 370 477 346 412

Other (Classified) 2,430 2,689 4

Total, RDT&E Appropriation 15,170 18,726 21,527 26,042

O&M Appropriation
Suppo2rt ing Agency:

ns Communications Agency 1,549 2,329 4,270 4,900

Office, Secretary of Defense 3,330 3,474 4,144 4,292

Other (Classified) 40 240

Total, O&M Appropriation 4,919 6,043 8,414 9,192

OTE Appropriation
Suppotin 9 Agency:
Test A Evaluation, OUSDRE 877 993 0 1,222

TOTAL, Mitre Corporation 20,966 25,762 31,049 36,456
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DETAIL OF FCRC
($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

ACTUAL ESTIMATE ESTIMATE ESTIMATE

Institute for Defense Analysis
RDT&E Appropriation
6ipprting 1 ency*

fenseAdvanced Research Pro- 4,330 5,100 5,800 6,000

jects Agency (DARPA)
Defense Communications Agency 220 625 1,200 1,300

Other (Classified) 7,380 7,792 8,179 8,275

Office, Secretary of Defense 7,314 7,820 9,900 10,750

Defense Logistics Agency 11 52 150 150

Total, RDT&E Appropriation 19,315 21,389 25,229 26,475

DTAE Appropriation
Supporting Agency:
Test & Evaluation, OUSDRE 2275 3,500 3,300 3,650

TOTAL, Institute for Defense 21,590 24,889 28,529 30,125
Analysis

Aerospace Corporation
RDT&E Appropriation

"'Sup orti gAgncy :.

DfeeiiAdvanced Research Pro- 5,453 8,055 8,810 9,480

jects Agency (DARPA)
Defense Mapping Agency 125 175 125 125

Defense Nuclear Agency 350 500 700 675

Office, Secretary of Defense 115 200 225 270

Other (Classified) 784 1,805 2,6 2,700

Total, ROTE Appropriation 6,827 10,735 11,886 13,250

no':"
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DETAIL OF FCRC
($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
ACTUAL ESTIMATE ESTIMATE ESTIMATE

Aerospace Corporation (Cont)
O&M Appropriation

Supporting Agency:
Other (Classified) 119 100 139 148

TOTAL, Aerospace Corporation 6,946 10,835 14,025 13,398

Lincoln Laboratory
RDT&E Appropriation

Supporting Agency:
Defense Advanced Research Pro- 15,060 19,350 18,600 15,225

jects Agency (DARPA)
Other (Classified) 1,125 700 850 950

TOTAL, Lincoln Laboratory, 16,185 20,050 19,450 16,175
RDT&E Appropriation

)20
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DEPARTMENT OF DEFENSE - MILITARY
Research, Development, Test and Evaluation

Installation Analysis

INSTITUTE FOR DEFENSE ANALYSES (IDA)

The Institute for Defense Analyses, a not-for-profit Federal Contract Research
Center, was established in 1956 at the request of the Secretary of Defense. Its
purpose is to promote the national security, the public welfare, and the
advancement of scientific learning by making analyses, evaluations, and reports
on matters of interest to the United States Government with primary orientation
toward matters of national security. In practice, IDA is primarily dedicated to
the Department of Defense for tasks sponsored by the Under Secretary of Defense
for Research and Engineering, the Joint Chiefs of Staff, and other elements of
the Office of the Secretary of Defense, including Defense Agencies.

TOA ($ in Thousands) PERSONNEL!'

Professional Support
2/

Paid Paid
From From

From All Parent Paid Parent Paid
FCRC & Parent Other Dept. From Dept. From
Location FY De Funds Total RDT&E Other RDT&E Other Total

Institute 1981 21,689 500 22,189 203 5 254 6 260
for
Defense 1982 25,087 500 25,587 209 4 261 5 266
Analyses
Arlington, 1983 28,379 500 28,879 218 4 273 5 278
Va. and
Princeton, 1984 30,125 500 30,625 215 4 269 5 274
N.J.

1/ No military personnel are assigned to IDA

2/ Includes Corporate and Division Management and mission support personnel such as guard force, 021
document control, personnel, finance, reproduction, and other administrative services.
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HESSLER Research, Development, Test, end Evaluation, Defense Agencies DARPA 08 FEB 82
Hessler

Progran end Financing (in thousands of dollars)
....................................................................................................................................

Budget plan (anounts for Obligations
Identification code 97-0400-0-1-051 RDTeE actions programned)

1981 actual 1982 est. 1983 est. 1981 actual 1982 est. 1983 eat
....................................................................................................................................

Program by activities:
Direct:

1. Technology base 573,107 668,486 748,700 545,482 682,457 720,308

6. Defensewide nission support 7,077 7,776 8,100 6,739 8,238 8,086

Total direct 580,184 676,262 736,800 552,221 690,695 726,394

Reinbursable program 8,356 8,000 8,500 8,356 8,000 8,500

10.0001 Total 588,540 684,262 765,300 560,577 698,695 736,694

Financing:

Offsetting collections fron:
11.0001 Federal funds -8,356 -8,000 -8,500 -6,356 -8,000 -8,500

Unobligeted balance available, start of year:
21.4001 For conpletion of prior year budget plans ............. -15,407 -41,483 -27,050
21.4002 Reprograning from or to prior year budget plan -1,887 .......... ..........
24.4001 Unobligeted balance available, end of year ......... . 41,483 27,050 55,456
25.0001 Unobligated balance lapsing 1,87 .......... ... .......... ..... 1,887 .......... . ......

40.0001 Budget authority (appropriation) 500,164 676,62 756,800 580,184 676,262 756,800

o023
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HESSLER Research, Development, Tet, end Evaluation, Oeense Agencies DARPA 08 FEB 82
Hessler

Object Claessificatlon (in thousends of dollars)
------------------------------------------------------------------------------------------------------------------------------------

Identification code 97-0400-0-1-051 1981 actual 1982 eat. 1983 est------------------------------------------------------------------------------------------------------------------------------------

Direct obligetions:
Pronne Iconpnst ion:

111.101 1 1t ma perMenent 3,565 4,183 4,433
111.501 ;thr personnel conpensation 36 45 50
111.801 SpecII personal services paynents 81 55 55

111.901 Tote) personnel conpensation 3,682 4,283 4,538

112.101 Civilian personnel 309 428 448
121.001 Travel end transportation of persons 2,296 2,939 3,300
122.n01 Transportation of things ...... 2 2
123.101 Standard level user charges 379 460 460
123.201 Comnunications, utilities and other rant 4,715 4,717 5,174
124.001 Printing and reproduction 164 225 240

Other services:
125.002 Purchases fron industrial funds 49,551 52,549 81,906
125.003 Contracts 483,694 617,152 625,915
125.004 Other 59 121 151
126.001 Supplies and naterials 43 76 86
131.001 Equipnent 7,329 7,743 6,174

199.001 Total direct obligations 552,221 690,695 728,394

Reimbursable obligations:
Other services:

225.003 Contracts 8.356 8,000 8,500

999.901 7otal obligatlons 560,577 696,695 736,894

C24
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DEPARTMENT OF DEFENSE - MILITARY
DFFENSE ADVANCED RESEARCH PROJECTS AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES
PERSONNEL SUMMARY

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

Total Number of Full Time Permanent Positions 106 118 126 126

Total Compensable Workyears:

Full Time Equivalent Employment (109) (121) (129) (129)

Full Time Equivalent Overtime & Hoilday Hours (2) (2) (2) (2)

Average ES Salary 50,112 58,125 58,125 58,312

Average GS Grade 10.09 10.09 10.23 10.23

Average GS Salary 27,805 29,570 29,50u 29,73)

L25
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DEFENSE ADVANCED RESEARCH PROJECTS AGENCY
RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIESSUMMARY BY BUDGET ACTIVITY

($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

1. Technology Base $573,107 $668,486 $748,700 $945,954

2. Defense-Wide Mission Support 7,077 7,776 8,100 8,200

TOTAL RDT&E - DIRECT $580,184 $676,262 $756,800 $954,154

Reimbursements 8,356 8,000 8,500 8,500

TOTAL PROGRAM $588,540 $684,262 $765,300 $962,654

C S
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE ADVANCED RESEARCH PROJECTS AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

SUMMARY BY PROGRAM CATEGORY
($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Estimate Estimate

6.1 Research $101,014 $ 91,400 $112,100 $145,000

6.2 Exploratory Development 472,093 577,086 636,600 800,954

6 .3 A d v a n c e d D e v e l o p m e n t .... ... ..

6 .4 E n g i n e e r i n g D e v e l o p m e n t .... ... ... ..

6.5 Defense-Wide Mission Support 7,077 7,776 8,100 8,200

Total Research and Develpment (Program 6) $580,184 $676,262 $756,800 $954,154

Total Operational Systems Program ---......

Total RDT&E - Direct 580,184 676,262 756,800 954,154

Reimbursements 8,356 8,000 8,500

TOTAL PROGRAM $588,540 $684,262 $765,300 $962,654

L27
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HESSLER Research, Development, Test, and Evaluation, Defense Agencies DARPA 08 FEB 82
H essIr

Program and Fina'~cina (in thousands of dollars) 1980 Fiscal year program

B udget plan, lsrnount -or Obligations
Identification code 97-0400-0-1-051 RDT9E actiona pr ogramadi

198i actual 1982 sat 1983 eat 1001 actual 1982 set 1983 eat

Program, by activities:

:.Technology bases... 13,096
6. Defensewide mission support................... .. . 424

10.0001 Total .. 12,520..

Financ ing:
Unobligeted balance available, start of year:

21 4001 For conpletion of prior year budget plans ... -. -15,407 . . .

21.4002 Raprogrening from or to prior year budget plan -1,667 ...
25.0001 Unobligated balance lapsing 11647 ...- ... 1,887 .. ..

40.0001 Budget authority (approprietion) -....... ................................

Program and FiInancing (in thousands of dollars) 1981 Fiscal year program

------------------------------------------------------------------------------------------------------------------------------------ ------------------

B~%ge plan #o,?,ta*r Obligations

Identification code 97-0400-0-1-051 ROT~t actions programed)

1981 actual 1982 oat 1963 eat1 1961 actual 1962 sat. 1983 eat.
-----------------------------------------------------------------------------------------------------------------------------------------

Program by activities:
Direct:

1. Technology base 573,107................ .. ... ....... .832,386 40,721 ...

6. Defensewide mission support 7,077......................6,315 762

Toa iet560,164 ... 536,701 41,483

Reimbursable program 6,356 6,356 . .

10.0001 Total e88,540 547,057 41,463 ..

F inanc ing:
Offsetting collections from:

11.0001 Federal funds -8,306S ............... ..... .. ...... -6,386 ...... . ..

21.4001 lnobligeted balance available, sart of year ..... ......... ......... I.............. 1-1. -41,483

24.4001 Unobligated balance evulilabia, end of year................................... ...1- ... .41,483 ..

40.0001 Budget authority (spproPriatiOnl60(4 , , 560,164 ...
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HESLRResarch, Development, Too%, and Evaluation, Defense Agencies DARPA 08 FES 82
HesI ir

Programn and Financing (in thousands of dollars) 1982 Fiscal year Program,

aBudget Pln (amrounts or Obligations
dentification code 97-0400-0-1-051 ROT&E ecto ns p rogrsmedi)

1981 actual 1982 eat 1983 eat. 1981 actual 1982 eat, 1983 eat

Program by activities.
Di1rect

I Technology base 668,486 . ... .... 641,738 26,750
6 Defense.ido mission support 76...... 776 ..................... 7,476 300

Total direct 676,262..................... ...... 649,212 27,050
Reimbursable pr-ogram' 8,000.....................8,000 ..

10.000, Total .... 684,262 ...... 657,212 27,000

Financing
Offsetting collections from.

11.0001 Federal funds ..- 8,000 . .... ..- 8,000 . ...
21.4001 unoblIgetad balance available, start of year .... .. ... -27, 050
24.4001 Unobllgated baiance available, end of year............................. ......................... 27,050 .... .

40.0001 Budget authority (appropriation) 6..... 76,062.................... ...... 676,262

Program and Financing (in thouaands of dollars) 1983 Fiscal year program
---------------------------------------------- ----------------------------------------------------------------------------------------------------

Budget plan (amounts for Obligations

Identification code 97-0400-0-1-051 mRDT& actiona programed)

1981 actual 1982 eat. 1983 eat. 1981 actual 1982 eat. 1983 eat.

---------------------------------------------------------------------------------------------------------------------------------------------------

Program, by activities:
Direct

1. Technology baas... 748,700.................... ....... .693,556
8. Dafansairide mission support .. .... 8, 10n.....................7,786

Total direct .. ..... 756,80n0 .... ..... 701,344

Reimbursable programl 8.500...........................8,500

10 0001 Total .... 765,300 1.. ... 700,844

F inanc ing:
Offsetting collections from:

11.0001 Federal funds .... 6,500 ... -8,500

24 4001 Unobollgated balance available, end of year............................................. ......... 56,456..........~~~2 --------- --
40.0001 Budget authority (appropriation)................. ..... ........... ....758,800 ... 3 ---

.. . . . 56,80
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DEFENSE ADVANCED RESEARCH PROJECTS AGENCY

PERFORMER DISTRIBUTION
RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

1. For operation of installation of the reporting DoD
component Government Operated ..... ............... .$ 7,077 $ 7,776 $ 8,100 $ 8,200

2. For operation of installations of the reporting DoD
component Contractor Operated ...... ............... --- -

3. For contracts directly in support of work actually
performed at installations of the reporting DoD
component ........... . . . . .... . . . . ... . ... ... ... ...

4. For work assigned to other DoD activities .. ......... ... 66,712 56,815 63,900 81,200
5. For work assigned to activities of other Government

Agencies ......... ......................... .... 1,786 1,890 2,300 2,900
6. For work performed by industrial contractors

("Profit" Organizations) ...... ................. ... 379,136 456,560 513,670 659,199
7. For work performed by educational institutions:

a. Designated Federal Contract Research Centers ....... 15,060 19,350 18,600 15,225
b. Other Institutions a/ ...... ................ ... 80,294 89,299 100,400 127,600

8. For work performed by other "non-profit" organizations:
a. Designated Federal Contract Research Centers ....... 11,139 15,321 17,130 18,280
b. Other Institutions ...... .................. ... 18,980 29,251 32,700 41,550

9. Total R&D appropriations ...... ................. ... 580,184 676,262 756,800 954,154

a/ Includes University Affiliated Labs and FFRDC's

C30
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DEPARTMENT OF DEFENSE - MILITARY

DEFENSE ADVANCED RESEARCH PROJECTS AGENCY
RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

INSTALLATION ANALYSIS - IN-HOUSE

TOA (S in Thousands) Personnel (Man-Years
Civil Service Contractor Mil. Pers
Paid Paid

Installation RDT&E Funds All From From Paid Paid Paid In
and Mgt. Other Other Other Sub- Nil. Personnel DARPA Other From From From RDT&E
Location FY Bureau DARPA DoD Funds Total R&D Other Total RDT&E RDT&E Other RDT&E Other Work Other Total

Advanced test 81 17,800 .. .. .. 17,800 .. .. 17,800 .. .. .. 60 .. .. .. 60
Accelerator 82 9,800 .. .. .. 9,800 .. .. 9,800 .. .. .. 60 .. .. .. 60
Lawrence 83 .. .. .... .. .. .... .... .. ......
Livermore Na- 84 .. .. ...... .. .. ......
tional Lab
(LLNL) Liver-
more, CA

Large Optics 81 4,500 .. .. .. 4,500 .. .. 4,500 .. .. .. 30 .. .. .. 30
Diamond Turn- 82 5,000 .. .. .. 5,000 .. .. 5,000 .. .. .. 30 .. .. . 30
ing Machine 83 1,000 .. .. .. 1,000 .. . 1,000 .. .. .. 15 .. .. .. 15
(LODTM) LLNL 84 .. .. ........ .... .. ......
Livermore, CA

The ATA project was initiated by DARPA at LLNL in FY 1979 with the objective of providing an accelerator to produce an electron
beam (50 million electron volts) permitting the experimental evaluation of electron beam atmospheric propagation over distances
sufficient to determine weapons feasibility. The installation funding reflects construction costs for the ATA scheduled for
completion in October 1982. The funds and man years reported and direct costs for LLNL contracted contruction effort at the LLNL
site.

The LODTM project, initiated by DARPA in FY 1980, is to construct a machine to fabricate large laser resonator optics with the
precision required for advanced high power devices. The funding reflects the costs of constructing the machine and the facility

to house it on the LLNL site. Personnel are LLNL personnel directly charged to the project, which will be completed in FY 1983.

L 
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE ADVANCED RESEARCH PROJECTS AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

INSTALLATION ANALYSIS - IN-HOUSE
($ in Thousands)

TOA ($ in Thousands) Personnel (Man-Years)
Civil Service Contractor Nil. Pers
Paid Paid

RDT&E Funds All From Prom Paid Paid Paid In
Mgt. Other Other Other Sub- Mil. Personnel DARPA Other From From From RDT&E

Location FY Bureau DARPA DoD Funds Total R&D Other Total RDT&E RDT&E Other RDT&E Other Work Other Total

Mt. Haleakala 81 1,800 .. .. .- 1,800 .. .. 1,800 .. .. .. 25 -- I -- 26
(AMOS) 82 2,240 .. .. .. 2,240 .. .. 2,240 .. .. .. 25 -- 1 -- 26
Maui, Hawaii 83 2,700 .. .. .. 2,700 .. .. 2,700 .. .. .. 25 -- 1 -- 26

84 2,700 .. .. .. 2,700 .. .. 2,700 .. .. .. 25 -- 1 -- 26

Acoustic Re- 81 1,800 -- 1,800 -- 3,600 -- 37 3,637 8 .. .. 36 -- 1 -- 45
search Center, 82 2,200 -- 2,140 -- 4,340 -- 43 4,383 8 .. .. 36 -- 1 -- 45
Moffett Field 83 2,000 -- 2,500 -- 4,500 -- 43 4,543 8 .. .. 36 -- 1 -- 45
Naval Air Sta. 84 2,000 -- 2,500 -- 4,500 -- 43 4,543 8 - .. 36 -- 1 -- 45
Sunnyvale, CA

This installation analysis fpr Mt. Haleakala reflects the financing and manpower required through FY 1984 to operate and maintain
the optical testbed facility in Hawaii used for development of advanced optical techniques for Space Object Identification. The

funds and man-years reported are directed costs for the contracted effort performed at the site.

The Acoustic Research Center is an RDT&E facility operated by DARPA and collocated at Naval Air Station, Moffett Field,
California. Funds outlined above provide for computers and associated equipment at remote sites and at Moffett Field, as the
costs of the Data Telemetry Links connecting these sites.
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE ADVANCED RESEARCH PROJECTS AGENCY

FEDERAL CONTRACT RESEARCH CENTERS
SUMMARY BY APPROPRIATION AND PROGRAM ELEMENT

($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

Institute for Defense Analyses
RDT&E Defense Agencies

61101E Defense Research Sciences 330 1,250 1,580 1,665
62101E Technical Studies 3,145 3,000 3,300 13,600
62301E Strategic Technology 200 335 285 285
62702E Tactical Technology 150 300 400 450
62708E Integrated Coinand & Control Technology 150 -0- -0- -0-
62711E Experimental Evaluation of Major Innovative Technologies 355 215 235 -0-

Total IDA 4,330 5,100 5,800 6,000

Lincoln Laboratory
RDT&E, Defense Agencies

Internal Operations

61101E Defense Research Sciences 2,150 2,200 2,350 1,975
62301E Strategic Technology 5,200 6,775 9,000 6,200
62702E Tactical Technology 3,300 5,800 3,800 4,250
62708E Integrated Comand & Control Technology 1,760 2,525 2,350 2,000
62712E Materials Processing Technology 200 400 600 800
62714E Nuclear Monitoring 2,450 1,650 500 -0-

Total Internal Operations 15,060 19,350 18,600 15,225
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FEDERAL CONTRACT RESEARCH CENTERS

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

4ITRE Corporation
RDT&E, Defense Agencies

51i10E Defense Research Sciences -0- 100 250 250
62301E Strategic Technology 100 420 435 500

62702E Tactical Technology 676 750 950 950
62708E Integrated Command & Control Technology 550 446 410 600
62711E Experimental Evaluation of Major Innovative Technologies 30 250 275 300

Office of Net Assessment -0- 200 200 200

Total MITRE 1,356 2,166 2,520 2,800

Aerospace Corporation
RDT&E, Defense Agencies

61101E Defense Research Sciences -0- 100 300 300
62301E Strategic Technology 3,763 5,920 6,390 6,880
62702E Tactical Technology -0- -0- -0- -0-

62711E Experimental Evaluation of Major Innovative Technologies 1,430 1,785 1,920 2,000
62712E Materials Processing Technology 260 250 200 300

Total Aerospace Corporation 5,453 8,055 8,810 9,480

GRAND TOTAL 26,199 34,671 35,730 33,505

034.
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DEFENSE ADVANCED RESEARCH PROJECTS AGENCY
RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

INSTALLATION ANALYSIS - FCRC's
($ in Thousands)

TOA ($ in Thousands) Personnel

RDT&E Funds Professional Support

Paid Paid Paid Paid
From From Paid From From Paid Military

Mgmt Other Other Sub Mil DARPA Other From DARPA Other From Personnel
Location FY Bureau DARPA DARPA DoD Total Per. Total RDT&E RDT&E Other RDT&E RDT&E Other Assigned Total

Institute 81 4,330 ... ... ...- 4,330 --- 4,330 46 . .. . .. 46
or Defense 82 5,100 ... ... ... 5,100 --- 5,100 53 --- ..-- --- 53
knalyses 83 5,800 ... ... ...- 5,800 -- 5,800 58 ... 58

84 6,000 6,000 --- 6,000 58 --- 58

incoln 81 15,060 --- .. ... 15,060 15,060 146 ... ... .. ... .. ... 146
aboratory 82 19,350 . . 19,350 --- 19,350 181 --- . .. .. .. .. 181

83 18,600 . . . 18,600 --- 18,600 169 .. ... ... ... ... ..- 169
84 15,225 --- --- 15,225 --- 15,225 134 --- . .. .. .. . 134

qITRE 81 1,356 ... .. .. 1,356 -- 1,356 15 --- .. ...--- --- 15
,orporation 82 2,166 --- ... 2,166 _- 2,166 22 . ..---.. .. ... 22

83 2,520 --- --- --- 2,520 --- 2,520 24 --- --- --- --- 24
84 2,800 --- --- --- 2,800 --- 2,800 25 ... ... ... ..--- --- 25

kerospace 81 5,453 --- -- --- 5,453 --- 5,453 45 - ...-- --- --- 45
orporation 82 8,055 --- --- 8,055 8,055 61 --- -- 61

83 8,810 --- --- 8,810 -- 8,810 64 ... . ... . .. . 64
84 9,480 --- --- 9,480 --- 9,480 66 ------- --- --- 66

035
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE ADVANCED RESEARCH PROJECTS AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

DETAIL BY BUDGET ACTIVITY
($ in Thousands)

Element FY 1981 FY 1982 FY 1983 FY 1984 Descriptive Summary

Code Title Actual Estimate Estimate Estimate Page Numbers

1. Technology Base

6.1 Research

61101E Defense Research Sciences $101,014 $ 91,400 $112,100 $145,000 37

6.2 Exploratory Development

62101E Technical Studies 3,145 3,000 3,300 3,600 87
62301E Strategic Technology 125,354 148,631 151,900 160,000 93
62702E Tactical Technology 84,348 84,715 103,900 139,700 153
62707E Particle Beam Technology -- 32,500 31,000 31,000 187
62708E Integrated Command and

Control Technology 32,752 41,100 45,300 49,300 195

62711E Experimental Evaluation of
Major Innovative Technologies 199,449 237,040 268,500 375,554 216

62712E Materials Processing Technology 11,977 13,300 15,400 19,300 267

62714E Nuclear Monitoring 15,068 16,800 17,300 22,500 279

6. Defense-Wide Mission Support

6.5 Defense-Wide Mission Support

65898E Management Hdgtrs (R&D) 7,077 7,776 8,100 8,200 293

TOTAL DARPA $580,184 $676,262 $756,800 $954,154
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

A. RESOURCES: ($ in Thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number - Title Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROGRAM ELEMENT $101,014 $ 91,400 $112,100 $145,000 Continuing N/A

Materials Sciences

MS-I Advanced Systems Materials 9,712 11,6n3 14,775 18,300 Continuing N/A

MS-2 Electronic and Optical 14,093 19,092 19,975 24,500 Continuing N/A
Devices and Materials

Systems Research

DRH-1 Systems Sciences 9,973 13,305 15,800 21,400 Continuing N/A

Computer and Comunications Sciences

CCS-1 Intelligent Systems 14,029 14,200 14,700 19,400 Continuing N/A

CCS-2 Advanced Digital Structures 13,875 16,275 21,700 25,600 Continuing N/A
and Network Concepts

CCS-3 Modernization Technology -0- 5,425 5,400 10,000 Continuing N/A

Tactical Technology Research

37



FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

UDR-l Unconventional Detection 3,378 7,050 14,500 18,800 Continuing N/A

Research

DRT-l Target Penetration Research 845 2,500 3,300 4,000 Continuing N/A

Strategic Technology Research

DRB-l Charged Particle Beam 33,306 -0-* -0-
*  

-0-* -0-* 68,556

Geophysical Research 1,803 1,950 1,950 3,000 Continuing N/A

*Transferred to PE 62707E beginning in FY 1982

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:

Materials Sciences. This project explores new materials, processing, structures, and device concepts, and
demonstrates innovative solutions for overcoming materials related limitations or barriers to advancements in: MS-
I -- advanced bearings and lubricants; new material technology concepts; rapid-solidification technology; improved
propulsion engine materials; MS-2 -- high performance monolithic microelectronic and microwave circuits; electro-

optical sensors; optical components for communications systems; and special electronic devices and materials for

DoD applications.

Systems Sciences. The goal of this project is to develop system sciences to aid defense decision makers through
the development of improved man-machine systems and monitoring technology. These will lead to improved
effectiveness of Armed Forces personnel in accomplishing their mission responsibilities under a full range of
military conditions and operations. This project has been organized to focus on improved command and control and
intelligence capabilities; technology for the production of command and control and other software systems; systems
for land-based travel; computer-based training technology; and ultra-sensitive chemical monitoring utilizing
monoclonal antibodies.
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Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: I. Technology Base

Computer and Communications Sciences. This program supports basic research in information processing and computer
communication technology to provide a technological base for the development of future intelligent, network-based,
military systems. The focus is on basic concept development, and includes the development and exploitation of
intelligent systems, innovative computer and network architectures and Very Large Scale Integration (VLSI)
architecture and design. A modernization technology effort was initiated in FY 1982 providing experimental
computer resources to improve research productivity at the forefront of computer science.

Tactical Technology Research. Activities in the Unconventional Detection Research project are directed towards a
determination of the operational potential of detecting submarines by a variety of non-acoustic technologies. The
project involves analytic and experimental studies to investigate such detection mechanisms
- Motivation for the current efforts are continued
indications of

The Target Penetration Research project was established in early FY 1981 in the Tactical Techn-logy Office to
address fundamental issues in shock-wave chemistry, synthesis of advanced materials by shock
and combustion wave techniques, consolidation of advanced materials by dynamic techniques,

In late FY 1981, this program
and the cognizant program manager were transferred from t e Tactical Technology Office (TTO) to the Material
Sciences Division (MSD) of the Defense Sciences Office to maximize the synergy between applied machanics and
materials science of this program and the other activities of MSD. Coordination of these programs between the
Tactical Technology and Defense Sciences Offices is maintained on a continuous basis.

C. BASIS FOR FY 1983 RDT&E REQUEST:

Materials Sciences. In MS-I the planned increase in funding will be used to accelerate the exploitation of rapid
solidification technology to obtain new, high performance alloys for structure and propulsion system components; to
continue the demonstration of advanced, solid lubricated bearings for future cruise missile engines; and to
continue research on carbon-carbon materials for use at 35000 F for more efficient engines. Other objectives

4 ... . -- --



FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #61101E Title: Defense Research Sciences
DoD Mission Ares: 530 Budget Activity: 1. Technology Base

include: exploration of new crystal growth processing; expansion of research e."forts on non-conventional
consolidation methods for rapidly solidified alloy powder; research on new elastomers for liner materials in
Pershing II rocket motors; development of thermodromic materials for various applications; and continued efforts on
a coordinated theory to explain the enhanced properties for rapidly solidified alloys. In MS-2 the planned
increase will accelerate new monolithic millimeter wave integrated circuic STET optical signal procrssing and
heterostructure devices research for ultrahigh frequency and infrared sensor applications. Continuing research
efforts include: novel materials growth and device structure concepts, and submicron feature processing techniques
for digital and microwave integrated circuits based on silicon and Ill-V compound semiconductors; growth,
processing, and characterization of infrared focal plane array materials; analog signal processing structures;
electronic polymers; low-loss fibers and fiber-optic sensor systems; frequency agile laser materials; and large
optics materials for apace systems.

System Sciences. The requested increase is for technology transfer of previous developments in this area,
completion of working prototypes scheduled for test and evaluation, and the development of new and required
capabilities. These include: transfer of the distributed, low bandwidth, virtual space teleconferencing
technology to an Intelligence Community-wide appli-ition; development of new low cost teleconferencing
architectures and feasibility studies of their application to the tactical domain and large group technology;
completion of the design of a color, half-tone codec for teleconferencing; demonstration of the algorithms
developed for high resolution synthetic aperture radar image analysis; completion of techniques for dynamic
graphics, automatic typography, and automatic software hierarchies to aid software production; completion of the
components of an adaptive suspension vehicle including a storage energy unit, hydraulics, laser range finder,
hierarchal control algorithms; completion of a digital optical disk authoring station and premastering capability;
laboratory demonstration of the components of a ultra-sensitive chemical detection system; completion of algorithms
and software for incorporating reactive opponents in related comimand and control training simulators, including
audio and visual display techniques; extension of this coummand and control training technology to large scale
networks, including shaping algorithms and exercisers; concept demonstration of technology for producing fractal-
based displays.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: I. Technology Base

Computer and Communications Sciences. The Intelligent Systems project supports basic research in machine
intelligence and concept demonstrations of systems which exhibit intelligent behavior in defense related tasks. In
FY 1983, research in machine intelligence should develop ways for computers to acquire large bodies of specialized
knowledge and efficiently bring that knowledge to bear on the complex and dynamic problems of situation assessment,
information retrieval, and planning and control in the Command/Control environment. Image understanding research
will continue to develop computer techniques for extracting relevant information from photographic imagery, and is
expected to automate many aspects of the personnel-intensive tasks associated with image interpretation and
cartography. Work in knowledge-based processing will attempt to develop a machine representation and organization
of data to support automatic deduction of answers implied by the database contents, but not directly stored in it.
Success in this effort will provide a flexibility to cope rapidly with unanticipated queries not possible with
current data management systems.

The Advanced Digital Structures and Network Concepts project provides the technology base for dealing with complex
and innovative computer and network architectures that will be needed in future military systems. In FY 1983,
machine intelligence techniques will be used extensively to support the design, operation and usability of these
systems. Concepts for novel computing architectures will be explored. Work will continue on the development of
design methodologies, design tools and innovative architectures to use effectively VLSI technology in future
military systems. If successful, this program will lead to a major reduction in both the time and cost of
designing integrated electronics for major DoD systems while at the same time significantly increasing system
capability. Other efforts in this project will address basic research issues in interaperability, reliability and
performance of dissimilar, interconnected networks and computer systems. Emphasis will be placed on the
development of concepts for dynamic network adaption in the presence of hostile conditions, traffic loads during
crisis conditions. Natural and easy-to-learn techniques to acess and utilize the resources of highly complex,
distributed systems will be developed. The increased funding in FY 1983 includes $2.OM for VLSI Systems research
which will address the development of multiple-chip VLSI systems and wafer scale integration.

The Modernization Technology project is providing experimental computer resources to key university research
laboratories. It was created during FY 1982 by reducing the level of effort in the Intelligent Systems project.
In FY 1983, the resource modernization program will be continued, and technology for increasing defense
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DoD Mission Area: 530 Budget Activity: 1. Technology Base

productivity will be explored including the control of advanced manipulators and understanding of 3-D scenes by
computer.

Tactical Technology Research. The goals and thrust of the Unconventional Detection Research project remain
unaltered with continued priority being placed on detection mechanisms. Emphasis will be placed on the use of

for the detection of submarine-
At-sea experimentation will focus on the nature of background interference signals

Successful at-sea background measurement data will allow development
of detection algorithms and a firm assessment as to whether signal detection is possible with state-of-the-art
sensors.

In FY 1983 the Target Penetration Research project will

shock and combustion wave
techniques to synthesize and consolidate materials for DoD application. The potential impact of these activities
will be to create a scientific and engineering understanding of new technologies which will be required for the

exploratory developmental demonstration of

dynamically synthesizing and consolidating ceramics for use in a variety of DoD
applications where advanced materials are required for use in high temperature and/or high stress environments.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:

4.2
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Materials Sciences. All efforts on large optics, fiber optics and electronic materials have been transferred to
MS-2 from MS-1. All research on current collection and cruise missile bearings will be terminated in FY 1982. The
Dual Alloy Radial Turbine concept demonstration has also been transferred to program element 62712E. The efforts
on the rapidly-solidified aluminum alloys for aircraft structures and the particulate reinforcement of aluminum
alloys will be completed in FY 1982. Continued expansion of Rapid Solidification Technology will occur in FY 1983,
with emphasis on dynamic compaction and plasma deposition for alloy consolidation. Other changes are new
milestones. In MS-2, effort will expand into new program areas; millimeter wave frequency monolilhic integrated
circuits, heterostructure devices, and optical signal processing. Solid state neutron detector program is delayed
pending final FY 1982 budget passage. Fiber optic sensor system is transferred to Navy and DARPA's Tactical
Technology Office for application demonstrations; new fiber sensor device concepts will be explored. Effort in
submicron feature device and process research, growth and processing of large mercury cadmium telluride crystals
for infrared focal plane sensors, and in low loss fibers will continue. Milestones given in the FY 1982
Descriptive Summaries were met or are on schedule except as follows: solid state thermal neutron detector
feasibility delayed to late FY 1984 due to late program start; and 10,000 gate gallium arsenide (GaAs) integrated
logic circuit changed to 4,096 bit memory circuit in support of new thrust in GaAs radiation hard microelectronics.

Systems Sciences. No significant changes.

Computer and Communications Sciences. The only significant changes are milestone changes.

Tactical Technology Research. The funding decrease for FY 1982 in the Unconventional Detection Research project
has resulted from pushing major experimental efforts into FY 1983 to allow for further analytical work and to
accomodate delays in sensor development. Program milestone changes reflect this fact. In the Target
Penetration Research project new analytical and experimental efforts are being introduced

Based on the
successful synthesis augmented efforts are being conducted to
synthesize and consolidate ceramics. No significant changes in the milestones reported in the FY 1982
Congressional/Budget submission have occurred.

I. OTHER APPROPRIATIO FUNDS: none 43
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Project: #MS-1 litle: Advanced Systems Materials
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The objectives are to explore new materials concepts, and seek solutions to
materials limitations which prevent further advances in power sources and in advanced tactical and strategic
systems. The materials programs in support of power systems are concentrated in high-power-density electric
machines, in higher-performance turbine engines, and in rocket motor materials. If advanced solid brushes can be

developed, new applications of segmented-magnet machines will be feasible. These include more compact, lower-
weight, marine power drives and electrical tank transmission drives which have less inertia, higher efficiency, and
lower infrared signature than mechanical transmissions. Solid-lubricated, roller element bearings offer the
potential of maintenance-free operation in extreme environment where liquid, organic lubricants are limited by high
or low temperatures, oxidation and corrosion (long storage times), and radiation-induced breakdown. Solid-
lubricated main engine bearings for cruise missile engines would offer increased performance (by permitting higher
operating temperatures), reduced engine weight and volume (through removal of the liquid lubrication system), and
significantly reduce maintenance requirements. The full exploitation of rapid solidification powder technology
will make possible a 3000C increase in operating temperature limits for turbine-blades, hence higher specific
thrust and lower specific fuel consumption for advanced cruise missile and tactical aircraft engines. New aluminum
alloys emerging from this technology will challenge higher-cost titanium alloys and composite materials for
achieving weight, cost, and fuel reductions in advanced aircraft and missiles. Metal-matrix composite research is
addressing particulate reinforcement for achieving high -stiffness and high-strength aluminum alloys, ion plating
as a method for making wide tape composite precursor, and new methods for achieving ultra-high modulus graphite
fibers (120 million psi) that could yield zero coefficient of thermal expansion composites at practical fiber
contents. New elastomers and winding procedures are being researched to increase the range and reduce the cost of
Pershing I rocket motors. Materials programs in support of strategic systems are focused on advanced carbon-based
composites for cruise missile engines having very high efficiency.

G. RELATED ACTIVITIES: Advanced bearing materials efforts are being coordinated by the Air Force Wright Aeronautical
Laboratories. DARPA programs in metal matrix composites and Rapid Solidification Technology are coordinated with
other service efforts through joint steering committees. The rocket motor elastomers program is coordinated with
the Army Missile Command.

4.
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Project: #MS-l Title: Advanced Systems Materials
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

H. WORK PERFORMED BY: Effort is distributed among performers as follows: 65% industry, 29% universities and 6% in-
house government laboratories. The ten top performers are: Marko Materials, Incorporated, Watertown,
Massachusetts; DWA Composite Specialities, Inc., Chatsworth, California; Westinghouse Electric Company, Pittsburgh,
Pennsylvania; Lockheed, Palo Alto, California; University of Michigan, Ann Arbor, Michigan; Stanford University,
Palo Alto, California; University of California, Davis, California; and Northeastern University, Boston,
Massachusetts. In-house laboratory efforts are performed at the Naval Research Laboratory, Washington, D. C.; Air
Force Wright Aeronautical Laboratories/Materials Laboratory, Dayton, Ohio; and the National Bureau of Standards,
Gaithersburg, Maryland.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: A twenty foot long aluminum-graphite metal matrix composite furlable
antenna rib was fabricated, and fabrication of a similar component made from graphite-magnesium was undertaken.
These components have demonstrated the feasibility of using metal matrix composites for satellite antenna
structures which are lighter than would be possible with other suitable materials, and will minimize antenna
distortion caused by uneven component heating. The result of this will be a large increase in antenna signal-to-
noise ratio. Effort was transferred to program element 62712E for fabrication and test of a complete antenna
structure. Development of a new aluminum alloy based on rapidly solidified powder technology has demonstrated that
a 30% increase in specific stiffness (elastic modulus divided by density) can be achieved, while retaining
acceptable levels of ductility. This achievement translates directly into corresponding weight savings for a wide-
variety of stiffness critical defense weapon system components. A high temperature capability aluminum alloy
prepared by rapid solidification rate powder processing demonstrated acceptable strength and ductility at
temperatures up to 350

0
C. Part-weight savings of 31% compared to titanium and 61% compared to steel were achieved

for gas turbine engine stator vane components. Rapid solidification processing of bearing steels has yielded
material which should lead to longer life, more reliable bearings.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: New efforts in the area of Rapid Solidification
Technology will include scale up of a new rapid solidification method for producing powder for the study of new
steel compositions with high temperature capability, test the feasibility of plasma spraying to form new higher
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Project: #MS-1 Title: Advanced Systems Materials
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

capability turbine engine combustors and study of dynamic and other unusual compaction methods for consolidating
powders into useful, near-net shapes. New metal matrix composite effort will explore the use of casting methods to
make composites reinforced with continuous silicon carbide filament. Solid lubricated rolling element bearings
will be operated in cruise missile engine test stands to determine the technical feasibility of developing an all
solid lubricated cruise missile engine. A carbon-carbon disk will be spun at 3500OF for 5 hours at a tipspeed of
2,000 fps. To grown through FY 1984 in order to adequately explore the potential of this new technology.

3. Program to Completion: Efforts in Rapid Solidification will continue (to grow through FY 1984 in order to
adequately explore the potential of this new technology). The bearings program will be terminated in FY 1984 when
a decision will be made on its applicability to cruise missile engines.

4. Milestones:

Last Year's Current Explanation of Changes for Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Mid FY 1981 Mid FY 1982 Demonstrate large diameter Problems in supply of materials
spaceborne carbon-carbon
mirror substrate technology.

End FY 1982 Demonstrate higher structural New Milestone.
efficiency alumimun alloys from
rapid solidification processing
through extensive engineering
property characterization.

Mid FY 1983 Mid FY 1983 Demonstrate operation of a solid New milestone
lubricated cruise missile main

engine bearing operating at

4 6 2500C for 25 hours.
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Project: #MS-l Title: Advanced Systems Materials
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Advanced Systems Materials 9,712 11,603 14,775 18,300
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #MS-2 Title: Electronic and Optical Devices and Materials
Program Element: #61101E Title: Defense Research Sciences

DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The objective of this project is to explore and demonstrate device, material,
and material processing concepts which will provide: (1) new technical options for implementation of future
electronic and optical systems and functions; and (2) substantial increases in performance, reliability, and
availability of electronic and optical components and monolithic, high functional throughput circuits at reduced
cost per function. Specific areas of electronic device and materials research include revolutionary new approaches
to produce large area infrared sensor materials and solid state thermal neutron detector materials and devices fot
strategic and tactical acquisition and surveillance systems; innovative processes, device design concepts, and
computer-based process design aids for the timely, affordable design and fabrication of submicron feature size
integrated circuits; radiation induced "soft errors" in microelectronic circuits; low power, radiation tolerant
compound semiconductor monolithic integrated circuits for high speed digital logic and microwave and millimeter
wave transmission/reception; analog signal processing structures; and electronic polymers. Specific areas of
optical materials and components research include: ultra-low loss fiber-optic waveguides for long distance, secure
communications; fiber-optic sensors which promise to revolutionize Anti-Submarine Warfare technology; large optics
structures for space applications; components for blue green laser communications; optical signal processing; and
innovative combat designation and viewing systems.

G. RELATED ACTIVITIES: The Services have programs developing specific infrared sensor devices. The DARPA program i3
focused principally on materials growth, processing, and characterization of mercury cadmium telluride (HgCdTe) for
hybrid and monolithic infrared sensor arrays. Specific coordination is mainta;ied with the Army's new initiative
in HgCdTe sensor yield and manufacturing. The Services have initiated, under a coordinated effort through the
Under Secretary of Defense for Research and Engineering (USDR&E), exploratory and advanced development efforts in
Very-High-Speed-Integrated-Circuits (VHSIC) based on existing silicon technology. The research effort in submicron
device and materials technology complements the USDR&E program by addressing long range problems in design and
fabrication of materials and devices that operate at or very near their physical limits. The submicron devices and
materials research will have direct impact on the VHSIC effort in the 1983-19A5 period through demonstration and
subsequent transfer of new semiconductor materials, processes, and device concepts leading to fabrication of
circuits having unprecedented computing/data processing power. A number of efforts are funded jointly with the Air
Force, Navy, and Army Offices of Research, and the Naval Electronic and Air Systems Commands. Cooperative efforts
at universities in submicron structures and crystal growth research are in progress with the National Science
Foundation and National Aeronautics and Space Administration.
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Project: #MS-2 Title: Electronic and Optical Devices and Materials
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: I. Technology Base

H. WORK PERFORMED BY: Approximately 48% of this work is performed by industry, 35% by universities, 16% by government
laboratories, and 1% by FCRCs. The top industrial performers include: Rockwell International Science Center,
Thousand Oaks, California; Honeywell Research Center, Bloomington, Minnesota; Texas Instrument, Dallas, Texas;
McDonnel Dounglas, Huntington Beach, California; and International Business Machines, Yorktown Heights, New York.
The top university performers are: Stanford University, PaloAlto, California; Massachusetts Institute of
Technology, Cambridge, Massachusetts; University of Pennsylvania, Philadelphia, Pennsylvania; and University of
California, Berkley, California. The Naval Research Laboratory, Washington, D.C. is our in-house performer and
Lincoln Laboratory, Bedford, Massachusetts is our FCRC performer.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: Charge coupled devices on mercury cadmium telluride (HgCdTe) infrared
sensor material were demonstrated, thus promising the realization of more than an order of magnitude increase in
the number of detectors in infrared detector arrays on a single chip of detector material (DARPA/Navy funding).
Major advances in techniques to characterize HgCdTe material were developed and applied to industrial R&D programs.
The second generation version of the computer-based process simulation program for integrated circuit fabrication
was issued to over 200 users in industry, government laboratories, and universities; its capabilities substantially
exceed that of any process simulation program previously available to DoD and its integrated circuit vendors; it is
also gaining use in the commercial sector. Experimental studies led to the formation of an entirely new theory for
the formation of electrically active interface defects which form when metal layers are placed on clean
semiconductor surfaces. A new class of high sensitivity electron beam resists based on diacetylene polymers was
discovered. The planar, ion-implanted, gallium arsenide (GaAs) high speed integrated circuit process pioneered by
DARPA has established the technical direction of industrial research throughout the country aimed at GaAs digital
integrated circuitry and monolithic microwave circuit fabrication, and has led to the possibility of a highly
radiation tolerant microelectronics technology. GaAs Large Scale Integrated (LSI) Circuit technology has been
demonstrated by fabricating a monolithic 8 by 8 digital multiplier. A new GaAs bipolar technology using inverted
hetero-junction GaAIAs-on-GaAs emitters has emerged to make GaAs gate array technology promising. The successful
development of silicon-on insulator technology is the first step in ultimately achieving a three dimensional
monolithic semiconductor electronic technology. Metal and stress-tailored ceramic coatings suitable for protecting
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Project: #MS-2 Title: Electronic and Optical Devices and Materials
Program Element: #61101E Title: Defense Research Sciences

DoD Mission Area: 530 Budget Activity: I. Technology Base

and strengthening optical fibers from surface flaws were developed and demonstrated, thus furthering the
feasibility of using optical fiber waveguides in military systems. Major advances in acoustic and magentic sensors
were achieved using optical fiber technology.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: The exploration of new techniques to grow, process, and
characterize large-area, mercury cadmium telluride (HgCdTe) detector crystals is demonstrating the feasibility of
liquid phase, vapor exchange, and laser assisted epitaxy approaches, and the utility of employing state-of-the-art
processing techniques (ion implants, laser annealing) established in silicon microcircuit technology. A largely
university-based research program in characterization of HgCdTe is providing important new physical insights into
this material. Feasibility of HgCdTe monolithic charge coupled device area array imagers is being extended to
larger arrays. Effort on TV resolution infrared focal plane arrays based on Schottky barriers on silicon is
continuing. Development of non-linear and electro-optical polymer single crystals has moved from the synthesis and
characterization stage into device demonstration for frequency doubling tunable filters, etc. The Submicron Device
and Materials Program continues to build on the microelectronic research base established during FY 1975-FY 1980 in
the areas of computer aids for process and device modeling, submicron feature processing, and analytical
characterization of semiconductor materials and device structures. This effort emphasizes innovative processing
techniques for developing novel device structures, submicron size features, and a vertically-integrated (materials
science through computer science) fast turn-around microcircuit fabrication methodology to provide performance
intensive data/signal processing circuits for future military systems on a timely and affordable basis. Effort is
continuing to assess the extent to which military radiation environments will cause "soft error" (computational and
memory storage errors) in advanced microelectronic circuits. Research on high-speed, low-power, compound-
semiconductor integrated circuits has realized large scale integration (LSI) complexity (greater than 1000 logic
gates per circuit) for microwave and coinunication signal processing functions. A new thrust is under way toward
4096 gate array circuits based on GaAs bipolar devices, and micropower, radiation tolerant 4096 bit random access
memory as the base for a radiation hard microelectronics technology for space applications. Initial research on
monolithic millimeter wave circuits is beginning. Exploration of the feasibility of forming electro-optical and
microwave components on a single compound semiconductor chip to accomplish high data rate communica-tions functions
is demonstrating a viable monolithic optical repeater concept. Research in solid state thermal neutron detection
is being assessed for an early FY 1983 start. Research on fiber-optic acoustic sensors is
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reaching completion, with transfer to Navy and DARPA/Tactical Technology Office for application demonstrations.
New sensor concepts based on optical fiber technology are being explored. New efforts in optical signal processing
and large optics materials are beginning, and development of new materials for low-loss optical fibers continues.

In the FY 1983 planned program, increased funding will support expansion of new efforts in millimeter wave
monolithic circuits, heterostructure devices and optical signal processing. The submicron feature-size technology
program will expand exploration of feasibility of three-dimensional integrated circuit structures. Physical
phenomena and manufacturing tolerances which place fundamental limits on the minimum feature size and maximum
performance and complexity of submicron digital circuits will be defined both theoretically and experimentally.
Research on electro-optical and non-linear optical properties of single crystal polymers will be completed with
determination of all pertinent material properties and demonstration of device applications. Exploration of new
concepts for growth of highly uniform large semiconductor crystals will be completed, and demonstrated innovations
transferred directly to industrial efforts for further development. Gallium arsenide monolithic circuit
fabrication techniques will be extended to provide a radiation hard circuit technology for space systems. Efforts
in silicon processing, process and device modeling, and characterization will continue based on the wide-ranging
importance and acceptance of the current research results.

New process technologies for large-area mercury cadmium telluride crystals will demonstrate feasibility of material
larger than five centimeters in diameter, and incorporate advanced processing techniques in the sensor fabrication
cycle. Signal processing functions such as storage correlation will be demonstrated using electro-acoustic device
technology.

Exploration of electronic applications of polymer fibers and polymer single crystals will continue to transfer new
achievements from university to industry for further development. The program exploring new fiber-optic sensor
concepts will demonstrate suitable fibers and coating fabrication technologies as needed for presently envisoned
applications. Effort on optical signal processing will expand. Ultra-low loss fibers for long range repeaterless
communication links will continue in development, and development of components for blue-green laser communications
will be completed. New optical materials will be generated to make inexpensive night vision devices, and large
space based optics structures.
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In the FY 1984 planned program, research on growth and processing of large area mercury cadmium telluride infrared
sensor material will approach completion with successful efforts transferring to Services' exploratory development
for scale-up and demonstration of manufacturing utility; efforts on monolithic staring sensor concepts will be
expanded. Exploration of new concepts for three dimensional microcircuits will continue, as will characterization
and modeling of physical phenomena inherent in fabrication of submicron feature semiconductor devices and circuit
processing. Emphasis will be placed on monolithic integration of diverse technologies such as Surface Acoustic
Wave (SAW), Charge Transfer Device (CTD), bipolar and Field Effect Transistor (FET) logic to permit each technology
to perform those electronic functions for which it is optimum. Research on process techniques and control
mechanisms for fast (less than one week) turnaround fabrication of new circuit design concepts will continue. New
concepts in compound semiconductor devices and fabrication will be explored, including innovative monolithic uses
for the unique electro-optical and microwave device properties of gallium arsenide and closely related materials.
Development of materials for miniature designators will be completed. Fiber optic sensor research will transfer to
the Navy with the demonstration of technology suitable for applications. Optical fiber technology for ultra-long
range communications will transfer to exploratory development; research in problems related to low-loss fibers,
such as radiation sensitivity will continue.

3. Program to Completion: Research efforts exploring the feasibility of specific new concepts in devices and
materials within the Electronic and Optical Devices and Materials Project generally have a duration of three to six
years. New efforts will be expanded in technology applications of monomolecular films, electronic polymers,
optical signal processing, and three dimensional circuit structures. The effort in mercury cadmium telluride
materials should decrease rapidly after FY 1984, as will efforts in silicon and GaAs digital microcircuitry and
processing, thus allowing growth of other efforts. The submicron materials and device physics effort is
anticipated to continue to FY 1985 and beyond due to the far-reaching operational significance which accompanies
success, and the extreme technical challenge involved. Research in low loss optical fiber materials and new device
concepts based on these, and in optical signal processing, will continue beyond FY 1985 due to their emerging
importance in secure and other comnunications. This project is a continuing one bcause of the importance of
electronic and optical devices and materials in accomplishing present and anticipated future DoD missions.
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4. Milestones: The milestones reported in the FY 1982 Descriptive Summary have been completed or are expected to
be completed on schedule except as noted below:

Last Year's Current Explanation of Changes for Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1982 Late FY 1982 Demonstrate 256 bit gallium No change.
arsenide random access memory.

Mid FY 1983 Storage and correlation in New Milestone.

electro-acoustic device structure

suitable for anti-ship missile

imaging radar system.

Late FY 1984 Feasibility of 2" diameter HgCdTe New Milestone.

layers on high band gap substrate.

Late FY 1983 Late FY 1984 Demonstrate feasibility of solid Delayed program start due to FY 1982 budget
state thermal neutron detectors, uncertainties.

Mid FY 1984 Late FY 1984 4,096 gate array gallium arsenide Goal of 10,000 gate changed to support new
digital integrated circuit, thrust toward radiation hard GaAs ICs

integrated circuits.

Late FY 1984 Computer Aided Design for ,itgh New Milestone.
speed GaAs Gate arrays.
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Project: #MS-2 Title': Electronic and Optical Devices and Materials
Program Element: #61101E Title: Defense Research Sciences
DoD Mission .ea: 530 Budget Activity: 1. Technology Base

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

Electronic and Optical Devices 14,093 19,092 19,975 24,500
and Materials.

DARPA does not receive funding from the Services or other Agencies in support of prvgram efforts under this
project. However, about one-third of the effort is closely coordinated with independently-funded efforts supported
by the Services and/or other DARPA Offices under joint-program Memoranda of Agreement ard other agreements.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #DRH-l Title: System Sciences
Program Element: #61101E Title: Defense Research Sciences
DOD Mission Area: 530 Budget Activity: 1. Technology Base

r. DETAILED BACKGROUND AND DESCRIPTION: The goal of this project is to develop the system sciences that form the
basis for technological aids to augment the performance of Department of Defense decision makers. Command and
control problems that are addressed include: information overload, including redundant and ambiguous messages;
difficult database searching; poorly presented information; difficulties of group decision making and group
communication; poor acceptance of technological aids to decision making; difficulties of complex decision making;
excessive cost and high error rate in the construction and design of complex systems, e.g. major software systems
for command and control and difficulty in analysis of large numbers of overhead images that are gathered at great
cost; control systems for adaptive suspension vehicles; related command and control training technology; and ultia-
sensitive chemical monitoring technology.

One technical initiative is command and control information systems. This effort involves: developing a new
technological approach for the presentation of geographic imagery to aid in tactical planning and tactical
operations, using video disk technology and geometrically distorted oblique overhead imagery to present realistic,
perspective, ground level views of terrain and cultural features; the development of a virtual space, low
bandwidth, distributed teleconferencing technology; and the development of heuristic and analytic techniques to aid
in the increasing problem of high resolution synthetic aperture radar image analysis. To date, the video disk
based geographic display technology has provided a capability previously unavailable to mission planners and used
in a number of applications. The teleconferencing technology is aimed at the Department of Defense problem of
distributed decision making, and in addition to the development of the technology base two particular applications
will be met - one for the Air Force and another in the Intelligence Community. Finally, technological capabilities
for collection of overhead imagery have far out-stripped our ability to analyze the imagery; this problem is most
acute with high resolution synthetic aperture radar imagery and the new techniques are aimed at removing this
bottleneck.

A second initiative is specifically aimed at developing a new methodology for the specification, requirements
definition, documentation, design, implementation, debugging, maintenance, and management of very large command and
control systems. Under development is an interactive graphics system that makes visible to DoD personnel, for the
first time, the workings of such systems, displayed at varying levels of detail. Applications include the
development of major software systems, e.g., ADA systems; the development of newly emerging very large-scale
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Project: #DRH-l Title: System Sciences
Program Element: #61101E Title: Defense Research Sciences
DOD Mission Area: 530 Budget Activity: 1. Technology Base

integrated circuits (VLSI); the design of programs for the analysis of technical and surveillance data; and the
design of complex strategic and tactical systems. Although the most direct impact of this new technology will be
in major cost savings, e.g., billions of dollars a year in software production alone, the major long-term
Department of Defense impact will be in improved correctness for complex command and control systems. Failures in
such complex systems, e.g., World Wide Military Command and Control System (WWMCCS), that heavily depend on the
correctness of very large-scale computer programs can be extremely expensive, if not catastrophic.

A third initiative is in the area of adaptive platforms. This effort will provide new controls and capabilities
for land-based travel over previously inaccessible terrain using a new control system that anticipates the future
path using a laser range-finder, relieves the operator of responding to the details of that terrain, and adapts the
suspension of the land based vehicle to accommodate to the terrain. Preliminary data to date demonstrates major
mobility improvements, e.g., a doubling of one maximum speed of travel over rough terrain.

Fourth, an effort is underway to produce a low cost, portable, training simulator technology with associated
displays for command and control applications. The technology will make use of newly developed fractal based
displays that have been shown in the laboratory to produce imagery 144 times faster than the best prior methods.

Fifth, an ultra-sensitive monitoring technology is being developed using monoclonal antibodies, with applications
in both the tactical and strategic arenas, including anti-chemical warfare.

G. RELATED ACTIVITIES: These efforts are coordinated with Army Research In3titute, Battlefield Information Systems
Program; Defense Mapping Agency; European/J2 and Department of Army; the Air Force Rome Air Development Center; and
Command and Control research with the Marine Corps.

H. WORK PERFORMED BY: 65% industry and 35% universities. Major performers include Massachusetts Institute of
Technology, Cambridge, Massachusetts; Perceptronics, Woodland Hills, California; Computer Corporation of America,
Cambridge, Massachusetts; and Decisions and Designs, McLean, Virginia.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:
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Project: #DRH-I Title: System Sciences
Program Element: #61101E Title: Defense Research Sciences
DOD Mission Area: 530 Budget Activity; 1. Technology Base

1. FY 1981 and Prior Accomplishments: Techniques have been demonstrated for identifying selected connotations of
a neural "language". The result is a new means of man-machine interaction including the capabilities for
transmitting commands, connotations, surprise, decision-making, fatigue, boredom, uncertainty, processing load, and
spare capacity. The implications of this basic advance have specific Air Force application in the development of
flight training, selection of pilots, the design of new aircraft, and general applicability tn service training and
selection. An algorithm has been developed for the automatic a1!tion and routing of information in a command and
control system with an improvement in the signal-noise ratio of approximately a factor of 100. A technique for
ultra-rapid text presentation has been demonstrated that can improve thk speed of reading command and control
methods by a factor of 2 to 4 without a decrease in comprehension. Both the adaptive information system and ultra-
rapid reading capability have been transferred to the Marine Corps. A Spatial Database Management System has been
demonstrated in a command and control context. A grcip decision-making system has been developed and tested in
various applications, including procurement decision making. The Spatial Database Management System and group
decision aid have also been introduced in the Navy and Marine Corps, as well as other application areas. Other
accomplishments include: the development of and transfer to the Marine Corps of an improved military typography
terminal for command and control message systems; advances in decision theory including validation, problem
structuring, and contingency planning; enhancement, testing and evaluation of crisis management systems, including
increased crises case selection and description.

Further accomplishments include: development and application of new techniques for improved man-machine relations,
improving the acceptance of computer technology; the development of Mailphone, a new electronic mail and telephone
communication capability which significantly increases ease of use; the completion of a prototype teleconferencing
system designed for National Command Authority use during nuclear crisis which will make possible decision making
in a safe and distributed fashion without loss of capability; the development of a new technique for very low band-
width video transmission (9600 bits/sec) to make possible distributed teleconferencing systems; the completion of a
portable, computerized videodisc-based tactical map store incorporating DARPA's novel capability in a fieldable
package; and the discovery of a new technique using the Weisatein effect for the significant enhancement ot
overhead imagery.
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Project: #DRR-l Title: System Sciences
Program Element: #61101E Title: Defense Research Sciences
DOD Mission Area: 530 Budget Activity: 1. Technology Base

In FY 1981, systems for early warning and monitoring of international and intranational crisis (EWAMS) were
completed, as well as the Terrorist Research Analysis Program (TRAP). This will provide major new capabilities for
indications and Warnings in the anti-terrorist arena, and has already been transferred and used by a number of
groups. In the area of tactical mapping technology, a production capability was begun for the geometric

transformation of oblique overhead images in order to provide ground level views for denied areas for such
applications as special operations, special forces, the Rapid Deployment Force, and other tactical uses. Other
accomplishments in tactical mapping include combination of photographic and computer-generated imagery in a map-
display system and completion of video disk-based geographic display systems in coordination with the Army, Defense
Nuclear Agency, Department of Energy, and the Department of State. Finally four prototype systems were completed:
the teleconferencing system mentioned above; a Spatial Database Management System (SDMS) with special capabilities
for displaying and retrieving time-varying command and control data which will be installed on the nuclear aircraft
carrier Carl Vinson; a prototype adaptive Spatial Database Management System that will provide a new capability for
automatically restructuring comaand/control and intelligence data bases to accommodate user desires and anticipated
needs; and the development of a computerized aid for decision makers to help in making choices involving large
numbers of options and variables, initially for technology transfer to the Rapid Deployment Force.

Further FY 1981 accomplishments include completion of an adaptive suspension unit for vehicles for land-based
travel that use one tenth tho energy of previous designs; for such vehicles, completion of algorithms for a control
hierarchy, and algorithms for two dimensional balance; research on software hierarchies and software graphics, that
will for the first time give the progammera and other DoD personnel the opportunity ti visualize graphically the
running of large scale programs leading to reduced production costs, as well as improved accuracy of operation of
large scale command and control systems; and initiation of technology for command and control team training,
including a provision for reactive opponents and fractal-based displays.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: In FY 1982 the low bandwidth virtual space
teleconferencing system will undergo initial test and evaluation and is expected to have major impact on the
quality of decision making during national crises. Current teleconferencing systems are limited either by
requiring very large bandwidth that will not be available during national nuclear crises or by so degrading the
quality of distributed meetings that effective decision making is impossible. By using newly developed techniques
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Project: #DRH-l Title: S'rem Sciences
Program Element: #61101E Title: Defense Research Sciences
DOD Mission Area: 530 Budget Activity: 1. Technology Base

for low bandwidth video, the new system will allow effectively distributed decision making in a realistically low
bandwidth environment. The Air Force Personnel Command has selected this technology for their applications and is
developing a system that will be completed in FY 1982.

In FY 1982, work will be completed on the anti-terrorist system TARGET with transfer to a Department of Defense
customer. Geographic display systems will be developed with several customers, including JCS, DIA, USN, TAC, and
an intelligence agency. The system for the production of ground level images by the geometric distortion of
oblique overhead imagery will be developed further to allow, for the first time, effective tactical map displays of
denied areas, particularly economical through the use of currently available overhead resources. Further, this
technology will be expanded to allow essentially instantaneous updating using electronic materials to supplement
video disks.

In the area of adaptive platforms for land-based travel, work has begun on the laser range-finder technology,
hydraulic technology, and energy-storage technology required for successful prototype completion. In addition,
dynamic balance heuristics will be extended to three dimensions. In the area of command and control system
software, efforts on dynamic graphics and typography will be initiated.

As an aid to the analysis of high resolution synthetic aperture radar imagery, algorithms for relating image
characteristics to scatterer characteristics, expert system heuristics, and feature extraction techniques will be
completed in FY 1982.

Using monoclonal antibodies for specificity and florescent vesicles for sensitivity, monitoring technology
applicable to anti-chmical warfare will be developed. These same technologies are applicable to a wide range of
strategic and tactical detection problems. Command and control training technology will include completion of the
team training technology, refinement of the algorithms for reactive opponents, and initiation of new audio and
visual techniques for improving the realism of presented displays. Algorithms will be completed for fractal-based
display presentation.
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Project: #DRH-l Title: System Sciences
Program Element: #61101E Title: Defense Research Sciences
DOD Mission Area: 530 Budget Activity: 1. Technology Base

In FY 1983, work will be completed on the design of low bandwidth, color, halftone codec for virtual space
teleconferencing applications, and this design will be implemented using very large scale integrated circuity,
beginning in FY 1984. The current low bandwidth, virtual space distributed training technology will be transferred
to an Intelligence Comunity application involving the crisis watch centers. Further, the technology will be
expanded to include large group teleconferencing. New architectures for low cost teleconferencing will be
developed to make feasible applications in the tactical domain, such as distributed command centers. In FY 1982
the demonstration of the algorithm for high resolution synthetic aperture radar image analysis will be completed,
incorporating the FY 1982 results. In the area of comand and control systems software production, a
programmer/debugger/maintainer work station incorporating dynamic graphics, automatic typography and automatic
software hierarchies will be completed in late FY 1983. Also in late FY 1983, an adaptive suspension vehicle
incorporating prior work in energy storage systems, hydraulics, laser rangefinders, adaptive suspensions, and
control algorithms will be completed and demonstrated. This technology will have a major impact on land mobility.

In FY 1983, a laboratory demonstration of the components of an ultra-sensitive chemical detection system will be
completed. This work will be followed, in FY 1984, with a concept demonstration system for anti-chemical warfare
application using monoclonal antibodies associated with fluorescent vesicles; other technologies using biochemical
methods for chemical detection will be developed. In the area of command and control training technology, in FY
1983, work will be completed on reactive opponents and audio (binaural) and video display techniques. The major
efforts will be in the expansion of the technology to large scale networking to supplement, for example, major
international exercises such as Reforger; and the development of fundamental new algorithms based on learning
theory for improving training, with associated exercisers. Further, an array processor-based fractsl display
technique will be demonstrated.

3. Program to Completion: There is a continuing requirement for improving the effectiveness of Armed Forces
personnel in mission responsibilities. Future program content will be determined by research results, technology
options and operational problems arising in this critical area.

4. Milestones: Milestones cited in the FY 1982 Descriptive Summnaries with completion dates through mid-FY 1982
have been completed or are expected to be completed on schedule, except as noted below:
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Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1982 Late FY 1982 Initial test of distributed group
decision making and teleconfer-
encing.

Late FY 1982 Late FY 1982 Distributed, low bandwidth tele-

conferencing system.

-- Late FY 1983 Design of 50KB color codec. New milestone

-- Late FY 1983 Demonstration of high resolution New milestone
SAR image analysis algorithm.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

System Sciences 9,973 13,305 15,800 21,400
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oject: #CCS-l Title: Intellixent Systems
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: I. Technology Base

(U) DETAILED BACKGROUND AND DESCRIPTION: The Intelligent Systems project combines fundamental investigations into the
limits of the digital computer's capability for intelligent processing of information, with concept demonstrations in
selected areas of military relevance. The goal is to make it possible for computers to assist and/or relieve military
personnel in complex or routine decision-making tasks which are information or personnel intensive, tedious, dangerous, or
in situations which are rapidly changing. This project includes work in Image Understanding and Artificial Intelligence
(AI) Research and Applications. In the area of Image Understanding, computer techniques are being developed for extracting
information from photographic and other two-dimensional imagery with the primary goals of providing intelligent assistance
for image interpretation and intelligent navigation and guidance control through the rapid use of imagery in the tactical
environment. Techniques developed in this program will be integrated and implemented in a cartographic workstation being
developed in conjunction with DMA. AI Research is exploring new ways to represent and use knowledge in computers, in order
to perform tasks that require symbolic reasoning of sufficient complexity that one would ascribe intelligence to a human
who performed them. Work in Al Applications has the objective of developing demonstration models and systems that reflect
intelligent behavior in carrying out Defense related tasks. A major effort is underway to integrate Al applications such
as information presentation and natural language front ends to command and control (2) systems.

(U) Continuing efforts include the development of intelligent aids for tactical air battle management, adaptive control of
multiple sensors in electronic warfare (EW) systems, intelligent database access mechanisms, signal understanding and
cooperative problem solving in a distributed computer environment, intelligent sensor architectures, and synthesis of
computer algorithms from high level specifications. Work in knowledge base processing is focused on the development of
production rule systems, and on extending the flexible information representation, storage and retrieval techniques that
have been demonstrated in prototype intelligent systems to make these techniques applicable to the management of large
command and control databases. Concepts are being developed for systems which accept natural inputs, including English
text, tables and graphics, which incorporate rules for deducing answers that are implied by the database contents but not
directly stored and which can rapidly reorganize internal storage structures to meet the urgent needs of decision makers.
New efforts have begun in the areas of strategic planning and replanning, specialized memory architectures for extremely
fast knowledge retrieval, and an expert system to assist in developing carrier aircraft launch and recovery plans
(AIRPLAN).

(U) RELATED ACTIVITIES The National Science Foundation (NSF), the National Institute of Health (NIH), the National
Aeronautics and Space Administration (NASA), the Office of Naval Research (ONR) and the Naval Research Laboratory (NRL)
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,ject: #CCS-I Title: Intelligent Systems
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

support artificial intelligence research. These efforts address industrial automation, analytical chemistry, immunology,
deep-space and undersea probes, and management decision aids. ONR, the Air Force Avionics Laboratory (AFAL) and NSF
sponsor related research in image understanding. Techniques developed in this program have widespread applicability
throughout the Defense Department. Close coordination with prospective users is maintained through workshops, site visits,
the choice of contracting agents, and joint programs. Examples of joint programs include the Image Understanding Testbed
and Natural Language Database Interface work being performed in conjunction with the Defense Mapping Agency.

(U) WORK PERFORMED BY: 47% Industry, 49% University, 4% In-house. Major performers are SRI International, Menlo Park, CA;
Kestrel Institute, Palo Alto, CA; Rand Corporation, Santa Monica, CA; Bolt Beranek and Newman, Cambridge, MA; Massachusetts
Institute of Technology, Cambridge, MA; Carnegie Mellon University, Pittsburgh, PA; Stanford University, Palo Alto, CA;
University of Southern California, Los Angeles, CA; Yale University, New Haven, CT; and University of Rochester, Rochester,
NY.

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: Symbolic representation and identification techniques were developed and
applied to cartographic feature extraction problems, and image understanding algorithms for deriving 3-D information from a
moving source were implemented. Algorithms for image segmentation and road location were implemented in the Cartographic
Workstation. Specialized hardware to perform real-time depth mapping has been developed and an automated system that uses
expert knowledge and collateral sensor data to identify specific features in an arbitrary aerial photograph has been
demonstrated. Knowledge engineering techniques that can allocate resources and interpret sensor data in an automated
multi-sensor environment were demonstrated, and concepts for automated tactical air battle management were developed.

(U) Advances in formal reasoning were made and a very high level, rule-based language for implementing expert systems was
developed (ROSIE). Production rules and semantic networks have been incorporated in systems for signal understanding,
situation assessment tasks, planning and control in applications requiring extensive judgmental knowledge, and reasoning
under conditions of uncertainty. New technologies for large knowledge bases were implemented that will permit presentation
of information not specifically requested and maintenance of each users view of the database tolerant access.

(U) Application of Al techniques to natural language understanding, data intensive planning, automated synthesis of
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Program Element: #61101E Title: Defense Research Sciences

DoD Mission Area: 530 Budget Activity: 1. T_ olv Base

algorithms, and distributed problem solving were carried out. The TEAM system, which provides a portable, natural language
access to distributed data bases, has been interfaced with two different databases and has demonstrated significant
improvements over highly stylized and inflexible data base access languages. A data intensive planning system has been
specified, and initial implementation on a personal workstation has begun. The first phase of an intelligent display-based
information presentation system which incorporates a natural language interface has been developed. Paradigms and
algorithms for cooperative, distributed problem solving methods that will be applicable to future intelligent distributed
applications in wargaming, command and control, and planning have been developed.

2. (U) FY 1982 Program and FY 1983/FY 1984 Planned Programs: During FY 1982, Image Understanding research is extending
its domain to integrate data from multiple sources such as optical images, radar, forward looking infared radar (FLIR) and
text in order to exploit all available sources of information. Applications of image understanding techniques to passive
navigation and tactical target cueing are being investigated and work is continuing to transfer new technology to the
Cartographic Workstation. Al research will continue to investigate new techniques for symbolic problem solving in a
distributed environment, including computation/communication tradeoff strategies, dealing with incomplete and/or inaccurate
information at any single processor and allocation of tasks without centralized control.

(U) Advanced knowledge acquisition techniques are being applied to the creation and dynamic modification of data bases,
with automatic consistency maintenance. Research in natural language understanding is focusing on knowledge base
interfaces, extensions of semantic networks, understanding context of discourse, and user definition of system
capabilities. An expert system (AIRPLAN) is being developed to assist in the planning of aircraft launch and recovery
operations from a carrier, and will be demonstrated on an aircraft carrier. In conjunction with the Very Large Scale
Integration research effort, AI techniques are being developed to cope with the complexities of VLSI circuit design and
layout, and in novel VLSI implementations of multiprocessor systems for efficient parallel symbolic problem solving.
Advanced memory technologies are being developed for rapid recall of "knowledge". The ROSIE system is being extended to
operate over a local network in a distributed computational environment. An "expert" system for cartographic feature
identification, a prototype expert assistant for tactical targeting, and an advanced information presentation system are
scheduled for demonstration. The data intensive planning system is being implemented on a personal workstation and
integrated into a local network environment.

(U) During FY 1983 fundamental research on image understanding will continue with emphasis on tracking of mobile targets
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and application to autonomous navigation. Algorithms for symbolic image representation, 3-D mapping, and feature
Identification will be added to the Cartographic Workstation. Development of expert systems to demonstrate the feasibility
of automating the photointerpretation task will also be emphasized. AIRPLAN will be refined and extended as experience is
gained from actual air operations. Al research will continue to develop new techniques that permit users to specify what
task they wish a computer system to accomplish rather than how the task is to be performed. The acquisition,
representation and utilization of large bodies of knowledge for expert systems will be emphasized. ROSIE will be utilized
to implement one or more distributed processing applications. Al applications will continue to develop and demonstrate
high performance systems for easy retrieval and manipulation of tactical and graphics information, for producing correct
and efficient programs from their specifications, for interfacing users to computer systems via natural language, for
multi-sensor integration, tactical targeting and situation asessment. Natural language understanding will increase in
utility and application as TEAM is improved to handle a wider range of dialogue and is interfaced to new databases.
Prototype distributed systems for air fleet control and vehicle location and tracking will be developed.

(U) During FY 1984, basic research in machine representation and utilization of knowledge will focus on the requirements
of distributed, cooperative problem solving systems, where each processor must maintain a model of the data and knowledge
bases known to the other processors. Applications of knowledge engineering techniques will be demonstrated in prototype
expert systems which emphasize intelligent user interfaces and multiple uses of a single knowledge base, e.g. for problem
solving, explanation of its reasoning, tutoring, and acquiring new knowledge by analogy. A system for extremely flexible
and efficient access to a large geographic knowledge base will be developed. Applicability of image understanding
techniques to vision-based robotics will be explored for potential impact on manufacturing productivity. Evaluation of the
intelligence photointerpreter system will commence, and natural language understanding will be incorporated into the
system.

3. (U) Program to Completion: This is a continuing program. Developments in image understanding will continue to
concentrate on areas of autonomous navigation and tracking of mobile targets. Research will continue on techniques for
acquiring knowledge, for representing knowledge efficiently in intelligent computer systems,on development of understanding
context of discourse on the conceptual development of expert systems and on new computer reasoning tools. Advanced
techniques for mapping data from dissimilar sources into a common knowledge model will be developed, as will mechanisms for
situation monitoring and alerting in command, control environments. Applications of artificial intelligence in command and
control, signal processing and intelligent planning systems will be pursued.
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4. (U) Milestones:

Last Year's Current Explanation of Changes for Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1982 Late FY 1982 Demonstrate the knowledge base
processing concept for a data
intensive planning system.

Late FY 1982 Demonstration of a prototype New Milestone
memory to perform concurrent

knowledge retrieval from a
semantic inheritance network.

Late FY 1982 Demonstrate a planning system New Milestone
(AIRPLAN) for aircraft launch and
recovery operations on an
aircraft carrier.

Mid FY 1983 Mid FY 1983 Demonstrate a system that
can acquire a knowledge base
through an interactive dialogue
in English and use that knowledge
for cartographic problem solving
(TEAM).

Mid FY 1983 Demonstrate the Cartographic New Milestone
Workstation.

066

4w.-



1:
IMP

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #jj* Title: Intelligent Systems
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Late FY 1983 A very high level language for New Milestone
implementing expert systems
will be demonstrated on

distributed processors (ROSIE).

Mid FY 1984 Initial evaluation of an New Milestone
intelligent assistant for
photo interpretation.

5. (U) Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Intelligent Systems 14,029 14,200 14,700 19,400

067

. . . .I
/



'"

FY 1983 RDT&E DESCRIPTIVE SUMMARY

oject: #CCS-2 Title: &dv"ced Digital Structures & Network Concepts
Program Element: #61101E Tit]e: 9- 'pfe Research Sciences

DoD Mission Area: 530 Budget A4.tivvty: I. Technology Base

(U) DETAILED BACKGROUND AND DESCRIPTION: The objective of this prcJ-2ct is to build the technology base in the areas of
advanced digital structures and network concepts as the base :ot future distributed military information processing
systems. Design methodologies and computer aided design tocis are being developed for Very Large Scale Integration (VLSI)
technology which will reduce projected design time and cost over p:esent trends. Design systems are being developed which
permit the designer to start with a high-level description of the desired chip architecture, and interact with a computer
to refine his design, develop test procedures and finally rely on the computer to create a suitable layout on the material
substrate. Chips will be designed and fabricated to explore innovative architectures, including highly parallel
structures, restructurable logic and new architectures for signal processing applications. Architectures will be developed
for real-time symbolic (non-numeric) processing in applications such as image processing and natural language interfaces to
command and control systems.

(U) Fundamental concepts are being explored for future C3 System Architectures and automated network management based on
the use of distributed processing. Emphasis is being placed on the use of local networks in conjunction with long-haul
packet network technology. A major goal of this research is to understand and thereby control the complexity and
performance of the resulting system. Specific tasks will include developing user interfaces which simplify the access to
distributed resources, developing techniques to facilitiate resource sharing among computers, developing diagnostic tools
and methodologies to allow for the rapid isolation of and recovery from network and host failures, and providing dynamic
reconfiguration of resources In response to hostile environmental conditions or overload situations.

(U) RELATED ACTIVITIES: The multi-Service effort on Very High Speed Integrated Circuits (VHSIC) is focused on very high
speed technology and complements the DARPA program which is addressing the architecture and design concepts for very large
scale systems. NSF has a basic research program in submicron structures which is being coordinated with the DARPA program.
DARPA maintains close technical liaison with DCA on new computer communications protocols and advanced network concepts.

(U) WORK PERFORMED BY: 70% University, 28% Industry and 2% In-house. The major performers are: MIT Lincoln Laboratory,
Ledington, MA; Bolt Beranek z-rd Newman, Cambridge, MA; University of Southern California, Information Sciences Institute,
Marina del Rey, CA; Stanford University, Stanford, CA; Carnegie Mellon University, Pittsburgh, PA; California Institute of
Technology, Pasadena, CA; Massachusetts Institute of Technology, Cambridge, MA; Columbia University, New York, NY;
University of California, Berkeley, CA; Uriversity of California at Los Angeles, Los Angeles, CA.
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I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: VLSI design tools have been developed and used to design circuits having
approximately 50,000 transistors. The design tools include the use of high-resolution color graphics, layout languages
that support parameterized cells and various design constraints, and programs for generating minimum area programmable
logic arrays (PLAs). An initial version of a silicon compiler has been developed for use in designing signal processing
chips. A system has been developed which places the submodules on a chip and then automatically routes the interconnect
wires. A technique for restructuring a large-area integrated circuit after fabrication has been developed and demonstrated
using a laser-programmed linking strategy. A permeable base transistor device has been developed and initial versions
demonstrated at 30 GHz. A number of innovative architectures have been designed and fabricated, including a single chip
LISP interpreter, a reduced instruction set computer and a custom geometry chip for doing high performance graphics
operations. A tree machine architecture has been defined and a tree machine processor designed. Circuits have been
developed and tested which use a synchronous self-timing discipline, and highly parallel algorithms have been developed for
systolic arrays and computational networks.

(U) A multi-media electronic message forwarding protocol was designed and documented. Program verification techniques
were developed to demonstrate the correctness of both low-level and transport-level communication protocols. Algorithms
have been developed for recovering from internet gateway failures by alternate routing and for rapidly interconnecting
newly authorized gateways and networks to the internet without administrative action. A hierarchical file system which
provides automatic migration of files between local storage, central storage and an archive has been designed, and the
implementation of the name server, authentication server and synchronization server have been completed. Concepts for a
gracefully interacting user interface have been developed.

2. (U) FY 1982 Program and FY 1983/FY 1984 Planned Proarams: In FY 1982, VLSI design systems will continue to be
developed. Silicon compiler techniques will be extended, generalized and improved. The use of artificial intelligence
techniques for automatic layout of integrated circuits will be incorporated into the design systems. Design disciplines
will be established that assure a correct correspondence between the high level notation of a circuit, its successive
refinements and its implementation. Selected innovative architectures will be designed in detail, fabricated, and tested
using the fast turnaround methodology. The permeable base transistor will be evaluated for use in both digital and analog
circuits; the reduced instruction set computer will be completed; a large scale signal processing application will be
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #CCS-2 Title: Advanced Digital Structures & Network Concepts
Program Element: #61101E Title: Defense Research Sciences

DoD Mission Area: 530 Budget Activity: 1. Technology Base

implemented using restructurable VLSI technology; a high performance graphics system based on the custom geometry chip will
be developed; and dev-lopment of a 1000 node tree machine will be initiated. Scaled analog circuits will be designed and
fabricated using a process which is compatible with digital technology.

(U) An internet fault detection and isolation system employing distributed heuristic techniques is being designed to
localize hard failures and to automatically assess the source of performance degradations. Protocols for automatic
recovery from network partitioning using alternate internet routes are being developed. Strategies and concepts for
internetwork resource allocation to provide adequate resources for the highest priority tasks are being investigated.
Implementation of a hierarchically distributed file system is being completed and the performance of intelligent file
migration algorithms will be evaluated. A cooperative interactive system for use on a personal workstation is being
designed. A multi-media editing capability is being developed which will initially handle text and facsimile. Network
access techniques are being extended to include voice input and output.

(U) In FY 1983 the evolution of VLSI design systems will continue, striving toward systems which can be used effectively
to design VLSI chips having 1 million or more gates. Artificial intelligence techniques will continue to be integrated in
these systems to allow high level design capabilities. Languages and methodologies for testing of large VLSI designs will
be developed. A new thrust in VLSI Systems will be initiated, to address system level issues encountered in developing
future system with VLSI technology. Issues to be explored include wafer scale integration, design of 3-dimensional systems
and the software required to carry a new system from initial concept to design, fabrication and testing of the final
product. Selected designs will continue to be fabricated and the minimum feature size will be decreased as technology
permits. Theoretical research will include efforts in modeling VLSI computation complexity and in the theory of systolic
computations. New architectures will continue to be investigated, with an emphasis on the exploitation of massve
intrinsic parallelism.

(U) Experiments will be conducted to assess the effectiveness of internet fault detection, isolation and recovery
mechanisms. Analytical models of the reliability and performance of multl-net systems will be developed. Research on
cooperative interactive systems will address issues of robust communication, cooperative error correction, explanation of
system capability and personalization of the system for individual users. Multi-media document editing will include voice
annotation, and a more extensive voice command capability will be explored. Experiments will be conducted in dynamically
migrating distributed processes across hosts. Experimentation with dynamic resource reservation techniques will be
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

oject: #CCS-2 Title: Advanced Ditital Structures & Network Concepts
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

initiated. Design of an automated network resource management strategy will be initiated, including a remote
instrumentation center to monitor and display network and host operating paramenters.

(U) In FY 1984, research will continue in the areas of theoretical VLSI concepts, design systems and innovative
architectures. A goal during this period will be to develop design methodologies, design verification approaches and
testing methodologies to demonstrate the correct operation of VL-I chips. Selected designs will be fabricated, including
highly parallel architectures such as systolic arrays and homogeneous machines. The various components of the cooperative
interactive systems will be integrated to demonstrate and evaluate these concepts. Efforts will continue in developing
effective use of multiple hosts to support distributed application. A system software concept for a portable terminal will
be explored. Experiments with dynamic resource reservation will continue and resource reservation concepts will be
extended to internet systems. Machine intelligence techniques for performance tracking, fault detection and isolation, and
degradation detection will be integrated into an experimental internet monitoring and control system. Development of an
initial automated resource management system will begin. Elements of a model C3 system architecture will be constructed
using the Internet.

3. (U) Program to Completion: This is a continuing program. VLSI architecture and design effort aims to develop an
integrated capability for the design, fabrication, and test of integrated circuits with in excess of a million gates by FY
1985. Designs will be scaled to submicron dimensions. Innovative architecture and testing procedures for use with VLSI
will be developed. The application of artificial intelligence to internetwork monitoring, control and operation will be
demonstrated. Research in cooperative interactive systems will provide a methodology for building services which share a
natural, easy-to-use interface that is consistent across different services. Network based system concepts and techniques
will be developed and investigated in the context of advanced C3 system. The automated resource management system will be
completed and tested under real-time dynamic load conditions. The model C3 system architecture will be integrated, refined
and evaluated.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #CCS-2 Title: Advanced Digital Structures & Network Concepts
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

4. (U) Milestones:

Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Early FY82 Late FY 1982 Demonstrate Working Tree Original design software lacked
Machine. sufficient functionality

Mid FY 1982 Mid FY 1982 Demonstrate restructurable

logic with 100,000
transistor circuit.

Mid FY 1982 Mid FY 1982 Demonstrate network partition
recovery capability.

Late FY 1982 Late FY 1982 Complete integration of
distributed file and internet
recovery system.

Mid FY 1983 Incorporate standard CMOS New Milestone
rules in VLSI design tools.

Mid FY 1983 Demonstrate prototype New Milestone

cooperative interactive system
in context of a multi-media
message system.

Late FY 1983 Demonstrate multi-processor New Milestone

containing 1000 processors.

072

A



FY 1983 RDT&E DESCRIPTIVE SUMMARY

oject: Ii- Title: Advanced Digital Structures & Network Concepts
Program Element: #61101E Title: Defense Research Sciences

DoD Mission Area: 530 Budget Activity: 1. Technology Base

Late FY 1984 Demonstrate cooperative interactive New Milestone
system which supports
wsItliple application domains.

Mid FY 1985 Demonstrate VLSI circuit New Milestone
containing I million transistors.

5. (U) Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

Advanced Digital Structures 13,875 16,275 21,700 25,600
and Network Concepts
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

'Project: #CCS-3 Title: Modernization Technolo2y
Program Element: #61101Z Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. (U) DETAILED BACKGROUND AND DESCRIPTION: This project is aimed at providing a base of modern computing resources in U.S.
Universities which is needed to carry out state-of-the-art research in information processing, and developing the
technology base to increase defense productivity. This area was recently highlighted by the Defense Science Board as a
critical area for investment if the U.S. technology leadership in information processing is to be maintained. Existing
equipment, which in some cases is almost twenty years old, will be upgraded from large time-sharing systems to powerful
single-user systems on local networks. Experimental computer resources such as symbolic processors with large address
space and high resolution graph cs displays are being provided to U.S. Universities performing DoD research to stimulate
innovation in the fields of artificial intelligence, VLSI architecture, software technology, design systems, robotics and
automated manufacturing.

(U) Efforts are being initiated to explore ways in which information processing can close the gap between the generation
of ideas and their concrete realization in the form of visual models, physical objects, or mechanical systems. This will
include the design of systems for describing and transforming shape and motion information, the synthesis of complex
mechanical structures and the recognition and representation by computers of 3-dimensional scenes which can be derived from
sensor information. High-resolution graphics systems will be used to aid in the description of complex objects and to
provide a graphical representation of objects described by information structures. Design of a highly cipable real-time
controller for the intelligent manipulation of physical objects is being initiated. Techniques will be explored which
would improve the productivity of scientific researchers by providing automated assistance for those manual tasks which are
tedious, time-consuming and error-prone.

G. (U) RELATED ACTIVITIES: The National Science Foundation (NSF) is providing experimental computer resources to non-DoD
university researchers, and the Office of Naval Research is funding a robotics effort which is related to the tasks to
increase defense productivity.

H. (U) WORK PERFORMED BY: 17% Industry, 70% University, 13% In-house. Work being carried out by Rand Corporation, Santa
Monica, CA; Bolt, Beranek & Newman, Cambridge, MA; University of Southern California, Information Sciences Institute,
Marina del Rey, CA; Massachusetts Institute of Technology, Cambridge, MA; University of California, Berkeley, CA; Stanford
University, Palo Alto, CA; and Columbia University, New York, NY.

I. (U) PROGRAM ACCOMPLISMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: This is a new project.074
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #CCS-3 Title: Modernization Technoloev
Program Element: #61101E Title: Defense Research Sciences

DoD Mission Area: 530 Budget Activity: 1. Technology Base

2. (U) FY 1982 Program and FY 1983/FY 1984 Planned Programs: This project was initiated in FY 1982 by aggregating
existing efforts in Intelligent Systems (CCS-1) and Advanced Digital Structures and Network Concepts (CCS-2) to provide
needed experimental computer resources in approximately ten critical research laboratories. This is the initial phase of a
planned 5 year effort to modernize the computer resource base in these laboratories. Exploratory work in the design of a
real-time controller for advanced manipulators is being initiated. Seminars and workshops are being conducted to focus the
research on areas having the greatest payoff.

(U) In FY 1983, the computer resource modernization effort will continue. The development of a prototype controller for
advanced manipulators will be initiated. Both theoretical and experimental research will be conducted in the use of
Beta-splines to represent and modify geometric shapes. An effort to understand signals from complex 3-dimensional scenes
will be initiated, and a graphical connection-based style of interactive design will be explored.

(U) In FY 1984, the experimental computer resource modernization effort will continue. A system for iterative design,
modification and evaluation of complex physical structures will be designed. The results of the research in describing
shapes will be applied to the prototyping of simple objects based on their mathematical description. The prototype
real-time controller will be demonstrated in conjunction with the advanced manipulators. Three-dimensional scene
understanding involving motion will be demonstrated for simple tasks.

3. (U) Proram to Completion: State-of-the-art computing resources will be established and maintained in critical
research laboratories. A technology base will be developed to improve defense productivity through the application of
advanced information processing techniques to rapid design and prototyping, robotics, portable super computers, and by
providing software tools and programming support to enable more innovative use of advanced computer resources.

4. (U) Milestones:

Last year's Current Explanation of Changes for Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Mid FY 1982 Initiate Computer Resource New Milestone

Modernization at 4-5 labs.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

?roject: #CCS-3 Title: Modernization Technology
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Late FY 1983 Demonstrate the use of New Milestone
Beta-splines to graphically
describe geometric shapes.

Late FY 1984 Demonstrate prototype New Milestone
controller with advanced
manipulators.

5. (U) Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Modernization 0 5,425 5,400 10,000
Technology
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #UDR-1 Title: Unconventional Detection Program
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: This activity will evaluate the feasibility of detecting submarines using
,"n-acoustic techniques,
-;plicable approaches include detection of

For these types of
detection methods, operational feasibility is being analyzed

The effort is being pursued in three broad areas: (1) Characterization and
understanding of the properties of both the signal signature and background interference noise sources; (2)
development of experimental sensors that can be used to detect signals of interest; and (3) development of signal
processing methods on the sensor output in order to achieve target detection.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #UDR-l Title: Unconventional Detection Progjm
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Experimental sensor development is directed towards a feasibility of a new class of

G. RELATED ACTIVITIES: This program is complementary to the Navy's exploratory development program on non-acoustic
ASW. The development of an experimental fiber optic is a component of the Fiber Optic Sensor

System program jointly sponsored by DARPA and the Navy. The study of
The study of optical

properties of the ocean medium is connected to DARPA's Strategic Laser Conmmunications program. Coordination
mechanisms include participation in the Office of Under Secretary of Defense for Research and Engineering (OUSDR&E)
reviews of the Advanced Development Coordinating Committee and
briefings to CNO's Working Group and Defense Science Board task forces.

H. WORK PERFORMED BY: 60% of the efforts are funded to industry which include: Poseidon Research, Los Angeles,
California; Arete Associates, Encino, California; Physical Dynamics, Incorporated, Arlington, Virginia; Pacific-
Sierra Research Corporation, Santa Monica, California; SRI International, Menlo Park, California; Texas
Instruments, Dallas, Texas; and The Analytic Sciences Corporation, Reading, Massachusetts. Service laboratories
performing 35Z efforts are: the Naval Research Laboratory; the Naval Post-Graduate School; the Naval Air
Development Center; the Naval Ocean Systems Center; and the Naval Underwater Systems Center. University
participation encompassing 5% of the effort is conducted by: Lawrence Berkeley Laboratory, Berkeley, California.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: were analyzed and

evaluated.
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Project: #UDR-l Title: Unconventional Detection Program
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Finally, a
computer model was developed to allow the testing. of various detection algorithms.

the program efforts involved a parametric study to determine the range of ocean
environmental conditions and encounter geometries leading to favorable detection;

and research into the development of
advanced

2. FY 1982 Program and FY 1983/1984 Planned Programs: On the basis of work performed to date, the FY 1982 program in
the system to accuracies which can
detect Upon successful completion of the
construction of the system, an experiment will be conducted to detect

(developed under this program during prior years) and other

instrumentation which provides In addition, work will continue
on the development of

In the area, an at-sea experiment will be designed whose goal is the measurement of

Work will also continue on numerical and analytic efforts towards the modeling of
submarine
Research efforts will continue on

the achievement of high sensitivity in the low frequency regime.
Finally, work on alternate technologies for extremely sensitive
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Prcject: #UDR-l Title: Unconventional Detection Program
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: I. Technology Base

Effort in FY 1983 will concentrate on analyzing the data from the FY 1982 experiment and on the conduct of an

at-sea experiment employing an
The increase in the estimated FY 1983 program

over the FY 1982 program is to support the planned at-sea experiments and to analyze the data collected during the
FY 1981 experiment. The FY 1983 program will also include the continued development of

FY 1984 efforts will complete at-sea testing These tests
will be performed using

3. Program to Completion: Continuation beyond FY 1984 will depend upon new concepts that arise during the program
that have not yet been identified. Otherwise, it is expected that the program will transition to the Navy.

4. Milestones:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1981 Late FY 1981 Ocean Optics Experiment. Completed.

Mid FY 1982 -- Cancelled due to delay in sensor delivery to
at-sea Experiment. Navy and funding reduction.

Mid FY 1982 Late FY 1982 Improved weather and environmental conditions
for test.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #UDR-l Title: Unconventional Detection Program
Program Element: #61101E Title: Defense Research SciencesDOD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1982 Late FY 1982 Sensor No change.

Mid FY 1983 Late FY 1983 Analysis of FY 1982 experiment must be

completed first.

Mid FY 1983 Late FY 1983 Specification of equipment requirements must

be completed first.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984Project Title Actual Estimate Estimate Estimate

Unconventional Detection Program 3,378 7,050 14,500 18,800

This program is jointly funded with the Navy.
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FY 1983 RDT&E Descriptive Summary

Project: #DRT-l Title: Target Penetration Research
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The technical objectives of the Target Penetration Research program are to
investigate the

and
shock and combustion wave techniques to synthesize and consolidate materials for DoD application. The potential
technical impact of these activities will be to allow
to enter exploratory development Advancement in scientific understanding of

The development of a scientific
understanding of dynamic synthesis and consolidation techniques will allow for the use
of advanced materials with enhanced properties for applications which involve a high pressure or high temperature
environment.

G. RELATED ACTIVITIES: The Target Penetration Research Program was established in FY 1981. This project addresses
critical research issues in support of the DARPA exploratory developmental program in Advanced Armor Technology.
Coordination of current activities is maintained with the Office of the Undersecretary of Defense Research and
Engineering and appropriate Service laboratories. In particular, coordination is maintained with the Army
Armaments Research and Development Command, Research Office, and Missile Command, the Naval Surface Weapons Center,
and the Air Force Armaments Testing Laboratory.

4 _ __ _ _ __ _ __ _ _



FY 1983 RDT&E Descriptive Summary

Project: #DRT-1 Title: Target Penetration Research
Program Element: #61101F Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

H. WORK PERFORMED BY: About 45% of this program is contracted to industry; the remaining 55% is contracted to
universities. The -rinciple industrial contractors are: Battelle Columbus Laboratories, Columbus, Ohio; Physics
International, San Leandro, California; Science Applications Incorporated, Palo Alto, California; System Planning
Corporation, Arlington, Virginia; and System Science and Software, Inc., La Jolla, California. The universities
are University of California, Berkeley, California; University of Denver - Denver Research Institute, Denver,
Colorado; Drexel University, Philadelphia, Pennsylvania; University of California - Los Alamos National Laboratory,
Los Alamos, New Mexico; Massachusetts Institute of Technology, Boston, Massachusetts; and North Carolina State
University, Raleigh, North Carolina.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: The Target Penetration Research program was initated in FY 1981.

2. FY 1982 Progam and FY 1983/FY 1984 Planned Programs:
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Project: #DRT-I Title: Target Penetration Research
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: I. Technology Base

New efforts are underway to conduct detailed
research on shock activation techniques, self-propagating high-temperature synthesis, plasma-arc synthesis, and
dynamic consolidation of ceramics . If successful, these techniques will provide
materials with enhanced properties of direct interest to the DoD.

In FY 1983,
Research initated in FY 1982, on dynamic synthesis and consolidation

techniques for ceramics will expand.

As solutions

to technical issues posed in FY 1981 and FY 1982 are provided, new efforts will be incorporated into the program.

In FY 1984,
The effort in the dynamic synthesis and consolidation of ceramics will bifurcate into
two activities. The first will continue with basic research of a general nature addressing the many technical
issues associated with the selected dynamic techniques. The secord will conduct research on advanced materials
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FY 1983 RDT&E Descriptive Summary

Project: #DRT-l Title: Target Penetration Research
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

designed for specific DoD applications.

3. Program to Completion: The Target Penetration Research program is a continuing progam. New initstives are
evaluated continually as research issues are solved and advanced concepts transfer to exploratory development. The
dynamic synthesis and consolidation effort will continue through FY 1986. In FY 1986, programmed basic and applied
research in this technical area will be completed and all developed technology will be transferred to the Services.

4. Milestones: The milestones cited in the FY 1982 Descriptive Summaries with completion dates through mid FY
1982 have been completed or are expected to be completed on schedule, except as noted below:

Last Year's Current Explanation of Changes From Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Mid FY 1982 Initiate program in Dynamic Syn- New Milestone.
thesis and Consolidation of
Materials.

Late FY 1982 Late FY 1982 Activity was not funded in FY 1981. Activity
has been expanded for FY 1982 and FY 1983 and

transitioned to exploratory development.

Late FY 1983 Firsc demonstration of dynami- New Milestone.
cally synthesized or consoli-
dated materials.

5. Resources: ($ in Thousands)
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FY 1983 RDT&E Descriptive Summary

Project: #DRT-l Title: Target Penetration Research
Program Element: #61101E Title: Defense Research Sciences
DoD Mission Area: 530 Budget Activity: 1. Technology Base

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Target Penetration Research 845 2,500 3,300 4,000
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #62101E Title: Technical Studies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

A. RESOURCES: ($ in Thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Estimate Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT $ 3,145 $ 3,000 $ 3,300 $ 3,600 Continuing N/A

TS-l OUSDR&E Support $ 3,145 $ 3,000 $ 3,300 $ 3,600 Continuing N/A

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program support independent, topical, indepth studies and
analyses requested by the Office of the Under Secretary of Defense for Research and Engineering (OUSDR&E), and its
various component offices. Each year the most urgent subjects are chosen by the directors of Land Warfare,
Command, Control and Communications, Strategic and Soace Systems, Tactical Warfare, Naval Warfare, Research and
Advanced Technology and others. The Institute for Defense Analyses (IDA) provides unbiased in-depth answers to
those problems enabling the decision makers to make rational judgements and decisions.

C. BASIS FOR PY 1983 RDT&E REQUEST: Detailed topics for FY 1983 have not been defined at this time. However, the
same general defense areas will be studied with emphasis on the then pressing aspects of national defense and U.S.
military posture and U.S. NATO Allies. Topics such as cruise missile survivability in the light of Soviet air
defense improvements; air defense suppression for attack of targets within Soviet Army area; and system
alternatives for air interdiction that advancing technology could make available for the 1990s will be examined.
Other study areas will be defined as the FY 1983 approaches.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: The funding levels of these studies are the same as that submitted in
the FY 1982 Descriptive Summary. There are no milestones associated with this program.

E. OTHER APPROPRIATION FUNDS: None

.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #TS-I Title: OUSDR&E Support
Program Element: #62101E Title: Technical Studies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The studies and analyses supported in this program element are performed by
the Institute for Defense Analyses (IDA) for the Office of the Under Secretary of Defense, Research and Engineering
(OUSDR&E) and its component elements. The studies provide assessments of the feasibility and detailed projections
of potential technological developments; comparative performance and cost estimates for alternative systems to meet
specific strategic or tactical missions; and analyses of the potential output from various technology base programs
under alternate development strategies, keyed to long-term mission requirements. Since IDA works exclusively for
the Office of the Secretary of Defense (OSD) and the Joint Chiefs of Staff (JCS) within the Department of Defense
(DoD), its studies are free from real or apparent influence by Service or industry positions or advocacy. As a
result, IDA is granted access to sensitive or proprietary data on competing systems, which might otherwise not be
made available, enabling it to perform studies with a high level of objectivity and thoroughness.

G. RELATED ACTIVITIES: The work performed under this program element is related and contributes data to the program
management activities of OUSDR&E. Specific offices that have been supported include those of the Deputy Under
Secretaries, Defense Research and Engineering (DUSDR&E) for: Command, Control, Communications and Intelligence;
Acquisition Policy; Research and Advanced Technology; Tactical Warfare Programs; Strategic and Space Strategic and
Theather Nuclear Forces Systems, and Atomic Energy.

H. WORK PERFORMED BY: This research is performed by the Institute for Defense Analyses, Arlington, Virginia (FCRC
100%).

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: IDA continued work related to tactical air and ground warfare systems,
coamunications related to strategic systems, some technology-base issues, and diverse other topics related to
strategic warfare, naval warfare, and and some major Defense Program management issues. In the area of tactical
air warfare systems, IDA reviewed the relationship between Service iir defense suppression programs and the
expected capability of Soviet tactical air defenses, to ascertain whether the programs are consistent with the
defense capabilities and vulnerabilities. Various aspects of Advanced Short Range Air-Air Missile guidance systems
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #TS-l Title: OUSDR&E Support
Program Element: #62101E Title: Technical Studies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

were reviewed, with particular attention to showing OUSDRE the stature of European infrared sensor and guidance
technology in relation to that of the U.S. This work has been designed to help USDRE manage the interchange of
technology with our NATO allies under the Family of Weapons program and pertinent Memoranda of Understanding.

A major effort was undertaken, for the DUSD (Tactical Warfare Programs), to compare and evaluate the large set of
programs, involving various aircraft, air and ground-launched missiles, and precision target acquisition and weapon
guidance subsystems, designed to interdict the second echelon forces of attacking Soviet armies in the European
theater. The purpose of this effort, designated the Indirect Fire Support Study, is to provide technical data
which the DUSD (TWP) needs to select the most effective and workable approaches to the problem from among the great
diversity of potentially redundant programs in this complex mission area. There was also a comparison, for the
same office, of the relative cost-effectiveness of ground-force anti-tank weapons (including armed helicopters) in
existence and in development.

An assessment of potential means to defeat the Soviet tactical ballistic missile threat against airfields and other
major targets in Central Europe, including the possibilities for adapting the PARTIOT air defense system or
acquiring wholly new systems for the purpose, was undertaken for the Principal Deputy USDRE.

A review was performed for the DUSD (C
3
1), of NATO plans, organization, policies, and procedures pertaining to the

allocation and utilization of radio frequencies in peace and wartime; the results of this work are proving useful
to DoD and other U.S. federal agencies in NATO radio frequency coordination negotiations.

IDA also continued work on issues related to the security (non-detectability) of the U.S. SSBN force, and
assessments of the survivability of U.S. strategic cruise missiles, based on the DoD live-firing tests using U.S.
air defense systems.

An effort was initiated to define the characteristics of future EHF military communications satellite systems to
provide jamming-resistant comunications, with particular applicability and concern for communications in strategic
warfare situations.

/A



FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #TS-l Title: OUSDR&E Support
Program Element: #62101E Title: Technical Studies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

IDA also analyized how the new long-range theater nuclear forces planned for deployment in Europe could be related,
in political/military terms, to the overall U.S. force structure including other tactical as well as strategic
nuclear forces, and continued long-ongoing assessments of the R&D and acquisition balance between the U.S. and
USSR. In addition, there was a detailed review and risk asessment of sensors and sensor technology that could be
used to monitor compliance with a Comprehensive Test Ban Treaty.

In areas related to the technology base (including basic and applied research toward new Defense capabilities), IDA
examined possibilities and limitations in the use of millimeter-wave radar to supply target acquisition information
in adverse weather; assessed the suitability of Synthetic Aperture Radar for guiding small tactical missiles;
assessed the status of infrared search and track technologies; and prepared a report, widely disseminated through
DoD, on how consideraton of adverse weather effects on guidance subsystems should be incorporated in the major
systems acquisition process.

Two tasks were undertaken in relation to the Very High Speed Integrated Circuit (VHSIC) program; a contribution to
software development for a standard Hardware Description Language (HDL) to be used in the design of VHSIC chips;
and a review of signal processing requirements for VHSIC application to automatic target recognition.

A study report was prepared recommending improvements in the DoD/DARPA materials and structures R&D planning
prozess.

Foreign (Western world) capabilities in composite materials were reviewed and compared with those of the U.S. for
application to government planning and negotiations rested to export control of militarily critical technologies
(under the Export Administration Act of 1979).

A special area of concern in FY 1981 was a comparison of the efficacy and cost of maintenance training using actual

equipment or equipment simulators.

IDA also completed a major study of the DoD's requirements for strategic and critical materials, and the
relationship of these requirements to national critical and strategic material utilization, stockpiling, and



FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #TS-1 Title: OUSDR&E Support
Program Element: #62101E Title: Technical Studies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

management capabilities under the law. The DoD used the results of this study in its report to Congress as
required by the National Materials and Minerals Policy, Research and Development Act (P.L. 96-479).

A study was also undertaken to help calculate defense industrial requirements for accommodating a major force
expansion; the FY 1981 work developed a mobilization planning model that is being used by the USDRE Office of
Acquisition Management in planning studies related to industrial mobilization.

Finally, funds in this line item supported a study of the relationship between indicators of technical complexity
of selected Defense systems and materiel readiness of aircraft, helicopters, and avionic subsystems. This study
made a major contribution to the work of the Defense Science Board Task Force on Readiness during the Sunm:er of
1981.

2. FY 1982 Program and FY 1983/84 Planned Programs: Several of the above efforts will continue in FY 1982. This
includes the technology-base work in the areas of electro-optical and millimeter-wave guidance, and standard HDL
and interoperability standards for VHSIC chips. An effort is being undertaken to examine the potential of new
anti-armor technologies. Methods are being sought for estimating the cost and effectiveness of training equipment
and procedures before they are implemented in training programs. Work is continuing in the areas of EHF satellite
communications, SSBN security, cruise missile survivability, the role of the theater nuclear forces, and assessment
of the U.S. and Soviet research, development, and acquisition balance with particular attention to army systems.
Work is also continuing on the topics of industrial mobilization and materiel rea,*Lness, and attention will be
given to production rate effects on costs of selected Army systems. The major effort in the area of indirect fire
support, described above, also continues. Earlier work on critical materials is being be extended in more detail
and in particular will examine the substitutability of materials in such areas as aircraft propulsion and
structures. Other, newly defined, problems and study areas will be determined by the Office of the Undersecretary
of Defense for Research and Engineering. In general, these studies are designed to yield results of assistance to
the using office of OUSDRt as closely as possible to the time when the issues arise.

The FY 1983 work is expected to continue technical studies for the offices of the Deputy Undersecretaries for
Research and Advanced Technology, Tactical Warfare Programs, Strategic and Theater Nuclear Forces, Acquisition
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #TS-l Titlet OUSDR&E Support
Program Element: #62101E Title: Technical Studies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Management, and the Assistant for Assessment. As indicated above, the program will be based on important current
issues, defined at the time the FY 1953 appropriation becomes available.

3. Program to Completion: This is a continuing program.

4. Milestones: The varied studies defined by the task orders issued will generally be completed in approximately
12 months.

5. Resources: (Sin Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

OUSDR&E Support $ 3,145 $ 3,000 $ 3,300 $ 3,600
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: 62301E Title: Strategic Technology
DoD Mission Area: 530 Budget AcL :'y: 1. Technology Base

A. RESOURCES: ($ in Thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT $125,354 $148,631 $151,900 $160,000 Continuing N/A

ST-l Advanced Strategic Concepts & 2,871 2,778 3,100 ,600 Continuing N/A

Strategic Technical Analysis

ST-2 Space Surveillance & Advanced 18,953 16,315 20,500 21,000 Continuing N/A
Optics

ST-3 High Energy Laser Technology 23,063 46,557 44,700 59,800 Continuing N/A

ST-4 Strategic Deterrent 3,933 7,767 9,500 20,500 Continuing N/A

ST-5 Strategic Delivery Vehicles 33,162 30,650 27,200 31,800 Continuing N/A

ST-6 Warning Technology 8,624 8,998 7,600 10,300 Continuing N/A

ST-7 Special Applications Technology 2,954 2,966 5,300 7,500 Continuing N/A

ST-8 Space Object Identification 4,453 4,400 2,800 3,500 Continuing N/A

ST-9 Submarine Laser Communication 27,341 28,200 31,200 -0-* -0- 95,049

* Project ST-9 transfers to PE62711E in FY 1984.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: 62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This element funds a comprehensive research and development program
directed toward the development and application of advanced technologies associated with advanced strategic system
concepts; electroptical sensors; laser devices; ballistic missile defense; strategic delivery vehicles; space
surveillance systems and multimission radar concepts; post attack communication system; multi-application
spaceborne signal processor; space object identification; and submarine communication.

C. BASIS FOR FY 1983 RDT&E REQUEST: The Advanced Strategic Concepts Technology and S.rategic Technical Analysis
program provides the initial theoretical analysis needed to define advanced strategic concepts, to assess their
general utility, and to establish criteria to judge the impact of technology advances on strategic options. The
Space Surveillance and Advanced Optics, and the Warning Tecbnology programs are providing the technologies for new
space surveillance systems that decrease warning time, provide attack characterizations, and permit new
options for strategic defensive and offensive force management. The High Energy Laser Program is developing the
technology base for

Efforts are underway for both near-term

The Strategic Deterrent program develops technology for a range
of defense techniques that could nullify the massive Soviet offensive weapons inventory. Areas of concern include

options, survivability applications for space systems, technology for
ballistic weapons, and a weapon to

at long ranges using Ibal';qtic weapons technology. The Strategic
Delivery Vehicles program is developing and demonstrating the tpchnologies necessary to maintain and improve the
survivability and effectiveness of strategic and tactical manned and unsanned airborne delivery systems. The
Special Applications Technology program is developing advanced signal prucessing capabilities and options for
strategic coaunications. The Space Object Identification program is demonstrating an optics technique
that will provide space objects from a ground based telescope and is
investigating the feasibility of full-time based on the optics and detector array technologies
being developed in the Space Surveillance and Advanced Optics program. The Submarine Laser Communications program
is investigating systems concepts and advancing device and optics technology for communication to submarines at
operating depths using laser beams from a satellite in the blue/green spectrum.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: 62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: The Advanced Strategic Concepts & Strategic Technical Analysis
project reflects a funding increase of $1,778 in FY 1982 and $500 in FY 1983 due to increased emphasis on exploring

viable new strategic technology initiatives. The Space Surveillance & Advanced Optics funding decrease ($185) in
FY 1982 reflects minor funding realignment while the FY 1983 funding increase of $8,300 reflects enhanced funding
for DARPA's share of the DARPA/USAF Joint Technology Program for Missile Surveillance. Increased funding in the
High Energy Laser Technology Project in FY 1982 ($7,957) and FY 1983 ($6,900) reflects expansion of efforts to

reduce technical uncertainties in critical areas asscciated with Space-Based Lasers. These funds will be used to
address issues, as well as advanced laser technologies. The Strategic
Deterrent project funding increase ($225) in FY 1982 represents a minor program realignment, while the decrease of
$1,400 in FY 1983 reflects adjustment of priorities with other projects. The Strategic Delivery Vehicles Project
funding for FY 1982 decreased $7.0 million due to a decrease associated with the Cruise Missile Detection
Technology Program field instrumentation equipment. In FY 1983, the $17.2 million reduction in funding resulted

from the transfer of advanced cruise missile efforts to the USAF. The Warning Technology project increases by $798
in FY 1982 and by $1,300 in FY 1983, due to initiation of the HI-CAMP II sensor development to support the TEAL
RUBY Space Experiment. The Special Applications Technology project funding decreases of $4,066 in FY 1982 and $800
in FY 1983 reflect readjustment of program funding priorities. The Space Object Identification funding increases
by $1,800 in FY 1982 and $700 in FY 1983 to complete installation and on-site testing of the Compensated Imaging
System at the ARPA Maui Optical Station (AMOS). IncrPased funding in FY 1982 of $8.0 million for the Submarine
Laser Communication (SLC) program reflects a Congressionally directed increase in the project to accelerate
development of tactical airborne SLC, and tactical and strategic satellite SLC capabilities.

E. (U) OTHER APPROPRIATION FUNDS: None.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-l Title: Advanced Strategic Concepts and Strategic Technical Analysis
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: Project objectives are to identify and thoroughly evaluate advanced strategic
system concepts and system technologies in order to define critical technological issues and establish priorities

for future strategic technology developments. The project deals directly with theoretical analyses and
experimental efforts which are: to provide a basis for defining and evaluating the implications of technology on
future weapons system designs and capabilities; to develop new initiatives that could significantly alter military
effectiveness; to assess the implications of new technology on strategic policy and conversely the technological
implications of new strategic policy; and to support the Office of the Under Secretary of Defense for Research and
Engineering in establishing feasibility and priorities on present and proposed R&D programs and to technically

evaluate the technological and capability implications of various treaty provisions. This project through its
Advanced Strategic Analysis Task provides basic analytical feasibility for new strategic technology programs both
within DARPA and for OUSDR&E, while the New Initiatives effort provides seed funding for advanced strategic
concepts and technology through both analysis and experiment.

G. RELATED ACTIVITIES: The program relates directly to programs of the Office of the Under Secretary of Defense for
Research and Engineering, the Air Force Aeronautical Systems Division, the Army Ballistic Missile Defense Advanced
Technology Center, the Air Force Space Division, the Air Force Rome Air Development Center, the Naval Ocean Systems
Center, and the Naval Electronic Systems Center.

H. WORK PERFORMED BY: About ninety percent of the project efforts are conducted by industry. The major contractors
are: General Research Corporation, Santa Barbara, California; Lockheed Missiles and Space Company, Palo Alto,
California; Toyon Research, Santa Barbara California; Rockwell International, Seal Beach, California; The Rand
Corporation, Santa Monica, California; Boeing Aircraft Company, Seattle, Washington; Gruamian Aerospace Corporation,
Bethpage, New York; Booz Allen & Hamilton, Incorporated, Bethesda, Maryland; System Planning Corporation,
Arlington, Virginia; and Vought Corporation, Dallas, Texas. The Office of Naval Research, Washington, D.C.;
Massachusetts Institute of Technology, Boston, MA, and the Naval Research Laboratory, Washington, D.C. perform the
remaining ten percent of the effort.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

9- . . -, ; ,-



FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-1 Title: Advanced Strategic Concepts and Strategic Technical Analysis
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

1. FY 1981 and Prior Accomplishments: A study was completed to determine the technology issues and the military
payoff for the use of a vehicle. Such a system would provide a single stage rocket that boosts to

to the target. The flight path may allow for of the
enemy

An investigation was initiated in FY 1980 for techniques that may be used by B-52's for
detecting The principle threats are the

A technical analysis was initiated to illuminate the
critical issues associated with future decisions on the development and acquisition of cruise missile carriers and

penetrating aircraft to replace the B-52. Determinations have oeen made in this program of the costs and risks for
maintaining the B-52 as a cruise missile carrier and for enhancing its survivability to the threat; whether
the U.S. should have a new strategic aircraft and its characteristics; and techniques for enhancing cruise missile
carrier survivability and the utility of new armament concepts for such survivability. A portion of these
activities were requested by the Office of the Under Secretary of Defense for Research and Engineering to provide
technical trade-offs in areas that have "high visibility" or are approaching a major decision milestone. The
physical security, communications, power subsystem, cost and technical trade-off issues in proposed mobile ICBM
basing concepts were investigated. A study to determine the penetration capability and susceptability to
countermeasures of present generation air-launched and sea-launched cruise missiles and bombers was undertaken.
Trade-off analyses were made on the technical issues and alternatives for the MX multiple aim-point concepts, MX
missile options, other MX basing options, and the uses of a conventional strategic ballistic missile submarine.
Utility and configuration analyses were conducted for the C-X transport. A study was concluded of the potential of

to protect U.S. satellites from enemy antisatellite attacks using It was also
determined that it is feasible to introduce payloads in order to disrupt enemy

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: DARPA is searching out new ideas and areas requiring new
technology initiatives in order to assure that the appropriate strategic balance is maintained and has increased
the funding levels in FY 1982-1984 accordingly to attract high quality ideas. The DARPA strategic technology new
initiatives tasks are incorporated in this project for FY 1982 and subsequent. Efforts continue from last fiscal
year (a) to define technology thrusts that must be initiated to support the command and control
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-1 Title: Advanced Strategic Concepts and Strategic Technical Analysis

Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

(b) to determine jointly with Air Force whether techniques can be used

for a low cost system to warn of a submarine launched, cruise missile attack, and (c) to examine a technique to

autonomously determine the position of US satellites that exceeds current US ground based capabilities. The
potential is being examined for providing a survivable communications network from the National Command Authorities
to operational commanders by internetting These stations already have
protection against electro-magnetic pulses generated by nuclear burst. The technical issues involve how to

and how to simultaneously maintain the fidelity of both the
Another command, control and

communications concept involves use of antennas for emergency

action message transmission to Naval forces. A antenna would be hoisted by an aerostat to backup, augment
or reconstitute communication. Key technical issue is to design an antenna that minimizes

in various atmospheric environments. Technical requirements and technology impacts are being

assessed for concepts to The
impact would, as a minimum,

Use of is also being examined
for

In FY 1983, efforts will be continued to encourage new ideas for defensive/offensiv. strategic weapons and command,
control and communications. The project will provide for the rapid assessment 1 .h payoff technologies that
could have the potential of changing the strategic balance. New thrusts for L.. strategic technology will
emerge from this project. Support will continue under portions of this projec:. e Office of the Under
Secretary of Defense for Research and Engineering in evaluating the impacts and tecl,. ..ogy needs for survivability,

endurance and effectiveness of strategic weapons.

The FY 1984 objectives will be identical to those in FY 1983.

3. Program to Completion: The research and analyses, conducted in this program are normally completed within a
one-to-two year period at which time, if they are successful, they are either transitioned to the Services or to
new DARPA program thrusts. As new technology is developed, or as new concepts arise that require analyses and
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-1 Title: Advanced Strategic Concepts and Strategic Technical Analysis

Program Element: #62301E Title: Strategic Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

exploration, the technical analyses and evaluation will be initiated to establish the required feasibility and

technology development.

4. Milestones: Efforts are basically in the category of analyses or short experiments and do not have 
major

milestones.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

Advanced Strategic Concepts and 2,871 2,778 3,100 5,600

Strategic Technical Analysis
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-2 Title: Space Surveillance and Advanced Optics
Program Element: #62301E Title: Strategic Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: This project is developing and demonstrating the critical elements of electo-

optical sensor technology necessary to maintain the current advantageous strategic surveillance position held by
the U.S. in the face of an evolving Soviet threat. In particular, the objectives are; (1) to maintain launch
warning and spacetrack capability against the potential of and (2) to provide the ability for

spaceborne surveillance encompassing
For this purpose; advanced infrared sensor technology must provide

The technology being developed
and demonstrated by the High Altitude Large Optics (HALO) program to achieve these objectives is the high
sensitivity mosaic staring sensor which is able to

background. The technology base developed will support decisions in the mid-1980's on
advai:ed infrared surveillance systems.

G. RELATED ACTIVITIES: The project is directly related to strategic efforts of the Army, the Air Force and the Navy.
DARPA has the responsibility for technical data interchange with the Services and the Defense Agencies involved
with strategic infrared technology developments. Within DoD, there are interrelations with the Air Force Systems
Coumnand, Aerospace Defense Command, and Strategic Air Command; the Army Ballistic Missile Defense Program Office;
the Naval Research Laboratory, the Naval Ocean Systems Center; the Naval Air Development Center; and the Office of
the Under Secretary of Defense for Research and Engineering. A transfer of the HALO technology to the USAF for
advanced missile surveillance is planned in a joint technology program established and funded by the USAF and DARPA
to support a mid-1980's decision for an Advanced Warning System.

H. WORK PERFORMED BY: Ninety-eight percent of the efforts under this project are performed by industry.
Approximately one percent is performed by Federal Contract Research Centers (FCRCs). Less than one percent is

performed by universities. Primary contractors are: Rockwell International, Seal Beach, California; Lockheed
Missiles and Space Company, Sunnyvale, California; Hughes Aircraft Company, Culver City, California; Charles Stark

Draper Laboratory, Cambridge, Massachusetts; Honeywell, Inc., Minneapolis, Minnesota; Magnavox Government
Industrial Electronics Company, Mahwah, New Jersey; Eastman Kodak, Rochester, New York; and ITEK Corporation,
Lexington, Massachusetts. The FCRC effort is performed by Aerospace Corporation, El Segundo, California.

Polytechnic Institute, New York, New York is the university contractor.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-2 Title: Space Surveillance and Advanced Optics
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: The High Altitude, Large Optics (HALO) program has continued efforts in the
development of technology for future infrared surveillance sensors. The focal plane technology
program has demonstrated high performance element arrays of mercury cadmium telluride (HgCdTe) photovoltaic
infrared detectors with charge-coupled device (CCD) readout suitable for missile
surveillance applications with cut-off infrared wavelength. Average detectivities very close to the
maximum theoretically possible have been demonstrated, with these arrays. Longer wavelength, broadband HgCdTe
detector arrays have also been fabricated which meet longer range program goals in spectral response, operating
temperature and electrical characteristics required for high performance with CCD signal processing and readout. A

spectral filter concept with potential for nearly transmission,
and with passband characteristics suitable for a number of missions has been evaluated. Development of components
for this filter was begun. A programmable brassboard signal processor designed to emulate the critical on-board
signal processing hardware functions has been exercised with algorithms to demonstrate background

and tracking functions using raw data from the DARPA HI-CAMP measurements program. An
optics mirror has demonstrated the feasibility of using
mirror segments. The technology has been extended to fabricate two mirror segments for development of
advanced aspheric figuring techniques and experiments. A intermediate weight, near-term
fabrication technology suitable for monolithic mirrors up to about has also been demonstrated. A
program to develop a prototype stirling cyrorefrigerator was initiated.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: The High Altitude, Large Optics program has been
restructured as a joint infrared technology development in coordination with the USAF to support decisions in the
1980's on next generation follow-on surveillance systems. Focal plane technology development is continuing in
mercury cadmium telluride detector arrays to extend long wavelength response and to increase the dynamic range of
readout devices. A element mosiac detector array with response to at least operating at a
temperature no lower than will be demonstrated. Development of detector material technology to extend
the as far as will continue. Development of alternative spectral
filters suitable for the Advanced Warning System (AWS) program will be initiated. The brassboard signal processor
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-2 Title: Space Surveillance and Advanced Optics
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: I. Technology Base

will be used to develop and demonstrate and target track functions for
realistic AWS senarios in conjunction with a mosaic focal plane array. Critical signal processing component
requirements to meet on-board reliability and endurance will be finalized and the additional efforts necessary to
meet these requirements will be initiated. These will be coordinated with other similar efforts at DARPA, the
Services and other Defense Agencies. Advanced optics technology development continues with the completion of
spherical figuring of a second mirror segment and of both segments. Development of
a prototype Stirling cycle cryorefrigerator will continue. Feasibility of two advanced non-conventional
cryorefrigerator concepts will be investigated. In FY 1983, the HALO focal plane technology program will fabricate
and demonstrate mercury cadmium telluride mosaic arrays suitable for surveillance and initiate a two-
year producibility demonstration of the arrays. Promising new spectral filter efforts to develop concepts
compatible with a mosaic sensor concept will be demonstrated. The mirror
segments will be mounted and tested as an optically, structurally integrated experiment. This will be the first
step to demonstrate the optical and structural requirements for a telescope mirror. This will complete
the 3ALO optics program as presently planned and budgeted. The funding resources have been increased in FY 1983
and FY 1984 to support accelerated development and producibility demonstrations for the USAF/DARPA joint technology
program. In FY 1984, performance demonstrations of all key focal plane technologies required for an advanced
missile surveillance sensor will be completed and producibility demonstrations of critical components will
continue. Demonstration of space structures for large optical sensors will be completed. A
prototype Stirling-cycle cyrorefrigerator will be demonstrated.

3. Program to Completion: The High Altitude Large Optics program will transfer mature technologies to the USAF
Advanced Warning System in Development of technology to further improve and extend infrared surveillance
capabilities will continue through

4. Milestones: The milestones cited in the FY 1982 Descriptive Summaries with completion dates through mid FY
1982 have been completed or are expected to be completed on schedule, except as noted below:
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-2 Title: Space Surveillance and Advanced Optics
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

High Altitude, Large Optics (HALO)

o Optics Technology

Early FY 1981 Early FY 1982 Finish thermal test of Grinding/polishing delays and budgetary

glass/composite mirror, constraints.

Mid FY 1982 Complete tests of New Milestone
spherical mirror segments.

Early FY 1982 Early FY 1984 Achieve successful demonstration Budgeta'y constraints.
by deployment of a scale model of

the lightweight,
optical system technology

o Focal Plane Technology

Mid FY 1982 Late FY 1982 Demonstrate element long- Budgetary constraints.

wavelength intrinsic focal plane
arrays with

Mid FY 1983 Mid FY 1983 Demonstrate intrinsic No Change.
focal plane modules with

filter and signal processor.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: 4 r-2 Title: Space Surveillance and Advanced Optics

Program Element: #62301E Title: Strategic Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

-- Late FY 1983 Demonstrate high throughput New Milestone.

spectral filter.

-- Mid FY 1985 Complete producibility demonstra- New Milestone.
tion of element arrays

for joint USAF/DARPA technology
program.

o Cryorefrigerator

Early FY 1984 Demonstrate prototype Stirling New Milestone

cycle high-efficiency, long-life
cryogenic refrigerator.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

Space Surveillance and Advanced Optics 18,953 16,315 20,500 21,000
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-3 Title: High Energy Laser Technology
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The High Energy Laser Technology project is comprised of the following
programs: High Power Visible Lasers; Acquisition Tracking and Pointing; High Power Chemical Lasers; and Laser
Optics. The objectives of this project are to develop the basic technologies for improving laser device
efficiency, as well as to support advances in laser optical components and ultra-precise beam pointing. The laser
device technology efforts are concentrated in two areas:

G. RELATED ACTIVITIES: This project provides the supporting technology for the major demonstration experiments in PE
#62711E (Experimental Evaluation of Major Innovative Technologies), Project Numbers EE-7, EE-8, and EE-12. These
three efforts form the DARPA thrust in space defense and constitute

Coordination of this DARPA project with on-going High Energy Laser activities in the
Departments of the Army, Navy and Air Force is maintained through periodic reviews with the Director, Directed
Energy Programs, Office of the Under Secretary of Defense for Research and Engineering.

H. WORK PERFORMED BY: 69% of the program is performed by industrial contractors, 13% by National Laboratories, 12% by
Federal Contract Research Centers, 4% by Government in-house laboratories, and 2% by universities. Major
industrial contractors include: AVCO Everett Research Laboratories, Everett, Massachusetts; Bell Aerospace
Corporation, Buffalo, New York; Hughes Aircraft Company, Culver City, California; Martin Marietta Aerospace,
Denver, Colorado; Rocketdyne Division of Rockwell International, Canoga Park, California; TRW, Los Angeles,
California; National Laboratories (Lawrence Livermore National Laboratory, Livermore, California; and Los Alamos
Scientific Itboratories, Los Alamos, New Mexico). Federal Contract Research Centers include the Aerospace
Corporation, Los Angeles, California; and MIT Lincoln Laboratory, Lexington, Massachusetts. Government in-house
activities are being funded at the Naval Research Laboratory, Washington, D.C.; and the Naval Surface Weapons
Center, Silver Spring, Maryland. Universities contributing to the program include Stanford University and the
University of Arizona.

1cs

-1ug



I

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-3 Title: High Energy Laser Technology
Program Element: #62301E Title: Strategic Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: Visible Laser Technology (Short Wavelength Lasers) - In FY 1978,

Acquisition, Tracking and Pointing (ATP) Technology: In this program, L:'e

During 1980, the acquisition and tracking technolog base

included the evaluation of a technique for rapid acquisition and tracking
Studies conducted in FY 1980 showed that techniques can

substantially increase the lethality of laser weapon systems.

In FY 1981, the following actions were accomplished: analysis of handover requirements for

High Power Chemical Laser Technology - Substantial progress has been made in FY 1979 and FY 1980 toward
establishing the technology base for a Test results obtained on
scaled nozzle arrays have verified that the high fuel efficiency performance data obtained previously with subscale

nozzle arrays indeed apply to high-power laser devices. In addition, unconventional

1 1

I ,.



FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-3 Title: High Energy Laser Technology
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

In FY 1981 laboratory testing of higher order mode and was completed
and physical optics models of annular resonator performance were validated. In addition, detailed diagnostic
measurements of a were performed to provide data to validate laser performance models
and to verify the scalability of gain-medium/resonator interactions to the levels.

Laser Optics: - Space optical components and structures have advanced rapidly with the completion (FY 1978) of
design studies, theoretical modeling, and structural control development for

The conceptual design was completed (FY 1979) for a diamond tool turning machine to
fabricate large laser resonator optics with the precision required for advanced high power devices. A

was also established for large lightweight laser mirrors. In FY 1980, a computer model of a
was developed, the final design of the Large Optics Diamond

Turning Machine was initiated, and the design of a

The FY 1981 program provided the assessment of a new imaging tracker and completion of the
The development of proceeded

through the Conceptual Design Review (CDR) stage into the fabrication of prototypes. The Large Optics Diamond
Turning Machine program (LODTM) completed the design of the machine and started construction of the building to
house the machine.

Laser/Surface Interactions: This program was initiated in FY 1979 to provide predictive models to describe the
interaction of laser radiation with solid materials. It forms the basis for estimating the laser energy required
to damage a target. Efforts addressed
Models describing the were developed in FY 1979 and were validated by
experimental data in FY 1980. Similar results for were obtained in FY 1980 and FY 1981. In addition,
the phenomenology governing was identified, and a preliminary
evaluation of was conducted. For
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-3 Title: High Energy Laser Technology
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: Visible Lasers - The
in support of the Submarine Laser

Communications program. A program to demonstrate the integration
of all of the required technologies at will be initiated with two competitive design
contracts. Work will begin on operating the The
feasibility of the of the modification will be demonstrated by FY 1983. Subsequent to this
effort, an average power upgrade will be initiated beginning in FY 1984. Free electron laser experiments which
determine the feasibility of high efficiency operation will be completed and accelerator modifications will begin
for operation in the visible spectrum in FY 1983. Laboratory experiments to develop the atmospheric turbulence
correction necessary for ground based short wavelength laser for anti-satellite (ASAT) will be initiated. In FY
1983, technology development for the space relay mirror, used in conjunction with a high power ground-based visible
laser will be initiated with emphasis on long range tracking, precision pointing and The

for the first
demonstration of the integration of all technologies for high average power, near diffraction limited operation.
The output will be converted to the blue-green in FY 1985 for the Submarine Laser Communications program. Free
electron laser experiments to demonstrate amplifier efficiencies of at least in the visible spectrum
and to demonstrate oscillator efficiencies in excess of is scheduled, using energy recovery techniques for
completion in FY 1984. Component development to demonstrate the for the space
relay mirror will be underway.

Acquisition Tracking and Pointing (ATP): Activities in FY 1982 will continue in advanced ATP technologies to
ensure the development of improved subsystem elements for space applications. Also, additional brassboard
activities will be initiated to continue the development of precise, rapid retargeting capabilities. The
development of advanced inertial stablization techniques capable of performance levels exceeding
will be initiated. In FY 1983 testing of an advanced inertial reference system brassboard will be conducted. Fire
control techniques for will be developed. Scalable beam
stablizarion techniques will be validated. Fire control techniques for
will be developed. The use of NASA/AF-STP "Get-Away-Special" flights as a low cost zero-G test platform will be
investigated. In FY 1984, simulator tests of acquisition and tracking subsystems will be performed including the1O03
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Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

surveillance interface. Brassboard tests of an improved pointer with rapid retargeting capability will be
conducted. Acquisition, tracking and pointing concepts appropriate for
concepts will be identified and component fabrication initiated to establish the feasibility of beam control to

High Power Chemical Lasers: In FY 1982, advanced resonators and performance models for chemical lasers are being
investigated in addition to completing testing of new annular laser resonator concepts on CO2 laser test beds.
Gain medium and resonator performance model validation are underway using data acquired with CO2 test beds and with
linear chemical lasers in FY 1981. In FY 1984 the novel resonator development for chemical lasers
will be completed. Advances are to continue in improving efficiency and fabricability in small scale nozzle tests
and establishing the saturation parameters needed to predict scaling to

Laser Optics: In FY 1982, the second round of development of optical coatings for HEL lasers is being completed.
Prototypes of new high performance laser mirrors will be completed and analyses of beam control optics will be
extended. The Large Optics Diamond Turning Machine (LODTH) building will be completed and occupied; the machine
will be Efforts to support the LODTM (metrology, metal coatings, and

are being initiated. In FY 1983 analysis and modeling efforts will concentrate on the coupled optical-
structural performance of the LODE equipment; a program aimed at the actual measurement of vibration inputs on
existing HEL's will be initiated. Performance and thermal distortion tests will be completed on newly developed
silicon mirrors. The LODTM will be

High power tests of coatings and optical components will be completed and, based on the
results obtained, new developments initiated. In FY 1984, the LODTM will be

. The development of cooled mirrors will be
extended to an improved, optimized design to support LODE and ALPHA requirements. High power testing of newly
developed chemical laser optical coatings will be completed and additional development requirements defined.
Technology studies of the techniques required for precision optical coatings on optics will be initiated.

Laser/Surface Interactions: In FY 1982, subscale testing will provide data on the coupling of repetitively pulsed
In FY 1983 single-pulse experiments
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Project: #ST-3 Title: High Energy Laser Technology
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

will be conducted in the range to broaden the range of validity of the data base and the
associated predictive models. For CW infrared radiation, subscale simulations with and large-scale
tests with high energy lasers will be initiated to determine the vulnerability of

Emphasis will be placed on the failure modes of the
in order to determine the vulnerability under conditions appropriate for Testing will

extend into FY 1983 after which the feasibility of hardening concepts will be addressed.

3. Program to Completion: Visible Lasers - The critical elements for demonstrating high average power

Hardware development will be initiated for demonstration of and technology
development for Large space-based mirror technology and optics development
for atmospheric turbulence compensation will be continued. An experiment to demonstrate the feasibility of
compensation is planned for The elements for long range acquisition, tracking and pointing syste's
will continue to be developed for the ground-based, short wavelength laser to establish the feasibility of

Chemical Lasers - This portion of the program will continue technology developments to establish feasibility of
chemical lasers by detailed analysis and testing of suitable components and resonator

concepts. It will also demonstrate the feasibility of manufacturing the unique annular resonator components up to
in diameter. In Laser Optics, large space-based mirrors and the adaptive beam control technologies will

be developed to maintain options for advanced space application in the The elements required for advanced
Acquisition Tracking and Pointing systems will continue to be developed for both in-space chemical laser beams and
ground-based short wavelength laser beams to establish feasibility of beam control with
stability. These are all continuing programs forming the technology base for more advanced experimental
demonstration programs. In Laser/Surface Interactions, attention will shift from the vulnerability and hardening
of to the vulnerability and hardening of predictive models
based upon subscale and scaled experiments will have bien generated, and will be available for use in laser

effectiveness analyses.
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Project: #ST-3 Title: High Energy Laser Technology
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

4. Milestones: The milestones cited in the FY 1982 Descriptive Summaries with completion dates through Mid FY
1982 have been completed or are expected to be completed on schedule, except as noted below:

Last Year's Current Explanatio of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Mid FY 1983 Mid FY 1983 No change.

Early FY 1982 Early FY 1984 Demonstrate High Efficiency Free Program changed to demonstrate performance
Electron Laser as an oscillator.

Validated estimates of vulner- New milestone.

abilty of

Mid FY 1983 Late FY 1983 Reduced Funding Profile.

Mid FY 1984 Restructured program to demonstrate
pulsed power before coumitting to

modification.

5. Resources: ($ in Thousands)

111
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Project: #ST-3 Title: High Energy Laser Technology

Program Element: #62301E Title: Strategic Technology

DoD mission Area: 530 Budget Activity: 1. Technology Base

FY 1981 FY 1982 FY 1983 FY 1984

Proiect Title Actual Estimate Estimate Estimate

High Energy Laser Technology 23,063 46,557 44,700 59,800
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-4 Title: Strategic Deterrent
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The Strategic Deterrent Project consists of three main activities oriented
toward investigating new technical approaches to offensive and defensive weapons: Unconventional Defense
Technology, the Ballistic Intercept Missile, and Strategic Weapons Technology. An effort toward development of
Advanced Strategic Submersible Technology was a part of this program thru FY 1980. The Unconventional Defense
Technology efforts are structured to address: (1) Contribution of high payoff surveillance techniques to defend
against ; (2) Measures to increase the survivability of U.S. Satellites; (3)
A Space Cruiser for , repair of U.S. spacecraft and emergency rescue
operations; and (4) ,strategic weapons that destroy targets by
The Ballistic Intercept Missile is directed at providing a ballistic weapon that can kill

The weapon is a
system with to the

target. The .The Strategic Weapons Technology
program is concentrating on two areas: (1) Options that will provide for strategic weapons after they
have been launched; and (2) the development of a technique for suppression of so that strategic
aircraft can achieve in shorter time and can increase their unrefueled range.

G. RELATED ACTIVITIES: This work is directly related to programs of the Army Ballistic Missile Defense Office, the
Air Force Space Division, the Air Force Aeronautical Systems Division, the Air Force Ballistic Missile Office, the
Naval Surface Weapons Center, and the Naval Undersea Systems Center.

H. WORK PERFORMED BY: About ninety percent of the effort is conducted by private industry. The major contractors
are: General Dynamics, San Diego, California; General Research Corporation, Santa Barbara, California; Rand
Corporation, Santa Monica, California; Afiiytic Services Company, Arlington, Virginia; Hughes, Fullerton,
California; Raytheon, Lexington, Massachusetts; Stanford Research Institute, Menlo Park, California; Lockheed
Missiles and Space Company, Palo Alto, California; Rockwell International, Dovney, California; and Vehicle Research
Corporation, South Pasadena, California. The remaining ten percent is conducted by the Department of Energy Sandia
National Laboratories, Albuquerque, New Mexico, and the Naval Surface Weapons Center, Dahlgren, Virginia.

1. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

•11
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-4 Title: Strategic Deterrent
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

1. FY 1981 and Prior Accomplishments: In the Unconventional Defense Technology program, several efforts matured
to the point that they were transferred to other areas or were considered complete. An analysis was completed of
the concepts for a to relay ground or space-based to support missions such as:

The effort showed its greatest promise in submarine laser communications and is described in
Project ST-9. Experiments were completed involving the facility at Maui, Hawaii to evaluate the
capability of algorithms to provide highly accurate

Tests against a demonstrated that the technique could be used in the
. That technology was included in a new effort -- the

task. This task was initiated to examine potential contributions of DARPA surveillance
and weapons technology, to NATO defense against . Emphasis is on the

The space cruiser program was initiated to define a single man, small space vehicle to perform
missions that require large excursions in space. The Department of Energy's, Sandia National Laboratory was
selected for cruiser design analysis, wind tunnel testing, etc of the basic vehicle -- a concept using a Sandia

vehicle design. Technology issues in life support, guidance/avionics and propulsion are being
examined. A joint program was initiated with the Air Force Ballistic Missile Office for the Impactor Technology
Program. This effort included a development; and continues in FY 1982 with
additional complementing efforts. A joint program was initiated with the Worldwide Military Command and Control
Systems Engineer to define the options for providing an enduring, space-based missile warning system that will be
available a minimum of after the initiation of a strategic nuclear war. Also, investigations were
started on applications of a which would be integrated into various geosynchronous
satellites to increase their survivability. This effort was begun as a special excursion from previous work to
evaluate on-orbit defenders. All efforts under the Advanced Strategic Submersibles Technology program were
terminated in FY 1980. It was determined that further DARPA involvement in technology developments in these areas
was not necessary. The Ballistic Intercept Missile program was initiated in FY 1980. During this period three

competitive analyses were completed which identified radically differenL
and confirming the DARPA objective for a weapon

In FY 1981, the three efforts transitioned into a competitive
detailed design for future selection of the optimum configuration for hardware

4Y
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-4 Title: Strategic Deterrent
Program Element: #62301E Title: Strategic Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

development and test. Efforts were started to reassess overall system performance through simulations as
designs matured.

The Strategic Weapons Technology program was initiated in FY 1981 for two purposes: (1) To evaluate options for
strategic weapons. This effort focused on the feasibility of combining a Minuteman III booster and a

that could
(2) To evaluate a technique for the elimination of on supersonic aircraft. The

effort includes theoretical modeling and limited wind tunnel tests.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: In FY 1982, under the Unconventional Defense Technology
program, five efforts are being pursued. The Space Cruiser design effort will be completed and areas requiring
subsystems technology development identified. Surveillance options are being defined for

• The Impactor Technology Program is augmented --jointly with the Air
Force -- with efforts in: total system definition; developments for the

assessments, ground tests
of will commence. Program will enter into the limited test phase; tests will be conducted
against simulated targets; will bc evaluated for survival at
and systems definition efforts will be continued.

Under the FY 1982 Ballistic Intercept Missile program, the three detailed designs are continued. Total
system performance is being determined analytically for each design. Integration issues including

interactions, prime power supplies, interfaces, and compatibility with the
Navy's Vertical Launching System are being addressed. An independent, government led team is established to
critically assess the designs.

For the Strategic Weapons Technology program, data from the wind tunnel tests and analysis
will be fed into a performance model. Appraisals will be made on overall vehicle performance. Based on the
results of these tasks, a limited decision will be made whether to conduct further design evaluations to identify
various bomber configurations that would make use of the technique. The Strategic assessment is
being completed and additional areas for refinement are being identified.
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Project: #ST-4 Title: Strategic Deterrent

Program Element: #62301E Title: Strategic Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

In FY 1983 under Unconventional Defense Technology, th* Tpactor Technology program will continue with

testing as well as total system design assessments. This program

will transition to the Air Force completely in F'. 1984. The results of the Space Cruiser and

efforts will transition Z the Air Force Space Division and Army Ballistic Missile Defense Office

respectively. Limited assessment of survivable missile surveillance will continue in FY 1983. A selection will be

made among the competing designs for the Ballistic Intercept Missile and efforts begun for captive flight

testing of the subsystem by the end of FY 1985. The significant funding increase from FY 1983 to 1984 is

principally due to evolution of Ballistic Intercept Missile efforts to hardware design and fabrication 
for the

captive flight test.

3. Program to Completion: This is a continuing program. The Unconventional Defense Technology efforts will

continue to explore new technologies for advanced strategic defensive applications. The Ballistic Intercept

Missile program will complete the development of techniques and captive flight testing. A series

of flight test demonstrations will be considered for the FY 1987 - FY 1988 time frame. Efforts in Strategic

Weapons Technology will be evaluated for further technological development.

4. Milestones:

Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Mid FY 1981 Mid FY 1983 Preliminary design review for Revised funding priorities within the USAF

BIM concept. forced program restructuring.

Mid FY 1984 Transition Impactor Technology to New Milestone.
Air Force.

Late FY 1982 Early FY 1985 Complete integration. Limitations on funding.

(for captive flight testing)

0 ,,. .. .. ,. , 
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Project: #ST-4 Title: Strategic Deterrent

Program Element: #62301E Title: Strategic Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Mid FY 1983 Late FY 1985 demonstration completed. Limitations on funding.
(for captive flight tests)

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

Strategic Deterrent 3,933 7,767 9,500 20,500
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Project: #ST-5 Title: Strategic Delivery Vechicles
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The objective of this project is to develop technologies appropriate to
improved strategic delivery vehicles. There are four major areas currently under investigation. The Advanced
Delivery Systems Program is investigating unconventional design and launch modes along with a variety of
synergistic subsystem technologies in order to provide substantial increases in the range-payload product
simultaneously with an improved penetration capability. The Autonomous Terminal Homing Program is developing the
precise guidance techniques which will enable the effective destruction of broad classes of fixed, high value
targets with non-nuclear munitions thereby providing the National Command Authority with response options which are
alternatives to massive nuclear destruction. Included in this effort is an optimal flight path project for
allowing the vehicles to avoid known and unknown radar threats and to proceed to the target with the greatest
possible chance of survival. The Advanced Cruise Missile Engine Program is developing a high payoff engine concept
which promises a potential to utilize new high energy fuels, increased thrust and a reduction in fuel consumption
of compared to the current cruise misisle (CM) engine (F-107) thus permitting smaller vehicles to
be developed or more payload-range combination for advanced mission options. Finally, the
Cruise Missile Detection Technology Program is investigating the observables phenomenology and characterizing and
assessing potential CM defense technologies in order to provide advanced CM technology development programs with
insight into methods of defeating defenses, and to provide a field experimentation capability to realistically
evaluate and demonstrate the survivability of such advanced missiles.

G. RELATED ACTIVITIES: The Advanced Delivery System is directly related to programs managed by the Joint Cruise
Missile Project Office, and by the Air Force Aeronautical Systems Division, Deputy for Strategic Systems and Deputy
for Development Planning (the latter serving as DARPA's agent). The Autonomous Terminal Homing effort is relatp
to the Army's Pershing II developments and the Air Force's Advanced Ballistic Reentry Systems (ABRES). The
Advanced Cruise Missile Engine activities are related to small engine activities of the Army Tank and Automotive
R&D Command, the Air Force Aero Propulsion Laboratory at (Wright-Patterson AFB serving as DARPA's agent) and the
Naval Air Propulsion Center (NAPC Trenton, NJ, serving as a DARPA agent). The Cruise Missile Detection Technology
Program (CMDT) interfaces with the Joint Cruise Missile Project Office, the Air Force Test and Evaluation Center,
the Strategic Air Command, the air defense and detection activities at the Army Missile R&D Cinand, the Air Force
Avionics Laboratory, Rome Air Development Center, and Electronic Systems Division (which serves as the DARPA agent
for the CMDT Program).

Ir
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Project: #ST-5 Title: Strategic Delivery Vechicles
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

H. WORK PERFORMED BY: Industry provides 98% and government in-house 2% of this project effort. The industrial
contractors are: Vought Corporation, Dallas, Texas; Convair Division of General Dynamics, San Diego, California;
Air Research Manufacturing Company, Phoenix, Arizona; Honeywell Electro-Optics Center, Lexington, Massachusetts;
Raytheon Corporation, Sudbury, Massachusetts; SCIPAR Corporation, Buffalo, New York; Systems Control Technology,

Palo Alto, California; the Analytic Sciences Corporation, Reading, Massachusetts; Control Data Corporation,
Minneapolis, Minnesota; Technology Services Corporation, Santa Monica, California; Northrop Corporation, Ventura
California; Teledyne Continential Engine, Toledo, Ohio; Williams International, Walled Lake, Michigan; General
Power Corporation, Paoli, Pennsylvania; SPC Corporation, Arlington, Virginia; Straford Research Institute, Menlo
Park, California; Calspan Corporation, Buffalo, New York; Systems Control, Inc., Palo Alto, California; Goodyear
Aerospace Corporation, Akron, Ohio; Grumman Aerospace, Bethpage, New York; Rockwell International, Anaheim,
California; BDM Corporation, McLean, Virginia; and the MIT Lincoln Laboratory, Lexington, Massachusetts. The
government in-house work is performed by USAF Space Division, El Segundo, California and the Naval Surface Weapons
Center, Dahlgren, Virginia.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: In FY 1977, the Advanced Delivery Systems Program initiated two parallel
studies by major airframe contractors of advanced concepts that can overcome the two ultimate limitations of first
generation cruise missiles (CMs), i.e., questionable survivability with respect to potential future responsive

Soviet defense improvements and constrained range-payload products which preclude promising options such as
advanced non-nuclear theater warhead alternatives. In FY 1978 the two contracted efforts began developing the

critical technologies required for the next generation CMs. In FY 1979 the critical technologies program concluded
with refined scale model wind tunnel tests, inlet and nozzle development and test, full-scale Radar Cross Section
(RCS) measurements, critical component structural tests and infrared (IR) measurements.

In FY 1980, activities under this program included investigation of
techniques to greatly increase range and the development of a Cruise Missile (CM) optimal flight path system,
techniques for CM cost reduction, an employment concept for non-nuclear CMs and a formulation of the requirements
for a dispenser and penetrator munition.

119
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In FY 1981, a mid-range vehicle program initiated the transfer of technology to the Air Force through a jointly
funded vehicle technology demonstration program and merged this effort with Air Force Program Element 63319F,
Advanced Cruise Missile Technology. This joint vehicle technology demonstration program will carry one contractor
for an approximate three year flight demonstration phase. Work continued on the non-nuclear CM with conceptual
designs for dispenser and penetrator munitions. Efforts in stealthy terrain following, terrain/obstacle avoidance
continued, together with bomb damage assessment system development. Work continued on a long-range vehicles
program to define the concept(s) and configurations(s) having the greatest potential for further development.
Candidate concepts and configurations were formulated by defining an applicable technology base including
propulsion, observables, structures, guidance and control, and other critical technologies. Configurations include
low observable shapes and design approaches suggested in other DARPA qtudies in addition to those identified by the

contractors. Qualitative assessment of configuration characteristics and basing concepts provided a basis from
which the contractors will select range and payload weight combinations and associated designs. In FY 1975 and FY
1976, the Autonomous Terminal Homing Program investigated the broad spectrum of technical issues for self-contained
guidance systems providing Circular Error of Probabilities (CEPs) at impact of under adverse weather
conditions when viewing targets from a low altitude CM. These studies led to the initiation in FY 1977 of the
development of key technologies in areas related to self-contained guidance systems.

calibrated imagery were collected and analyzed for assessment of the impact of
possible sensor characteristics. Performance sensitivities of alternative advanced scene-matching techniques were
quantified using these target signature data. This led to the selection of two sensors and two matcher schemes for
brassboard development. Accomplishments during FY 1981 included the fabrication of two brassboard sensors, an 8-12
micron passive and a 10.6 micron active coherent laser imager, the design of two advanced sene matching
processors, refinement of synthetic reference preparation techniques, development of advanced terrain
following/obstacle avoidance algorithms and preparation of a Scene Matching Laboratory for evaluation of integrated
guidance system performance. In addition, detailed flight test plans were formulated and preparations made for an
extensive sensor image data collection effort during FY 1982. The Advanced Cruise Missile Engine Program was
initiated in FY 1977 with a study to assess the feasibility of several engine concepts. Technologies critical to a
Compound Cycle Turbofan Engine (CCTE) were initiated in FY 1978. This CCTE concept replaced the combuster of a
typical turbofan with a two stroke, high speed (8000 RPM) diesel engine. The design and fabrication of test

1 2 aparatus to develop the critical technologies of the high speed diesel core engine were conducted. The
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feasibility of an Excentric turbofan engine concept was also intiated in FY 1978. The concept proposes a high
overall pressure ratio of 36 (compared with 11 for the F107) and a turbine temperature of 2500 F for the uncooled
turbine blades. The Excentric is a 3 spool turbofan with the third spool mounted off axis to the other two spools.
In FY 1979 the Compound Cycle Turbofan Engine (CCTE) single cylinder test rig was demonstrated at 8000 RPM (133
injections per second). The design of the Excentric engine third spool was completed and the fabrication started.
Design and materials analysis resulted in using Columbian and ceramic turbine blades which will permit uncooled
operation of 2500

0
F turbine inlet temperature. In FY 1981 The CCTE completed the development and testing of the

single cylinder test rig. A refined lower block assembly was fabricated to permit pressurization (to prevent oil
boil-off), high temperatures and port arrangements fine tuning (for improved breathing and scavenging). The CCTE
single-cylinder testing was demonstrated at 1700 RPM + 116 indicated horsepower. The Excentric 3rd spool was
tested with a Waspalloy turbine at 1900 F to fine tune the compressor and turbine for peak efficiency. The
fabrication of the coated Columbium and ceramic turbine blades was completed. Initial DARPA funding of a carbon-
carbon recuperative engine initiated a feasibility investigation. Initial DARPA funding of a wave rotor initiated
a proof-of-concept test. The Cruise Missile Detection Technology Program was initiated in mid-FY 1978 to analyze
the basic survivability issues with respect to advanced SAMs, airborne interceptors, Soviet AWACS, and
unconventional defenses that could be "tuned" to the cruise missile threat. Initiation of radar clutter data
collection was effected late in FY 1979 and much of the SAM and manned interceptor modeling was completed. In FY
1980 an X-band radar clutter collection effort surveyed over 70 sites in central Canada and north-central U.S. as a
precurser activity to a five frequency clutter collection effort. Airborne clutter collection and analysis as well
as multipath and diffraclion measurement efforts were initiated and have shown marked progress. In FY 1981
detailed analysis of the collected X-band ground based radar clutter data was begun. This analyzed data was
combined with "ground truth" terrain descriptions to enable us to model expected clutter returns from specific
terrain types and terrain cover. This integrated modeling approach 4as applied to

Additionally, the X-ba'nd clutter equipment was used to measure
clutter at the -h~s clutter data was used to assist in the

Also, through the data base established
Late in FY 1981 the five frequency clutter

collection equipment was delivered and integrated tests begun. Also, an L-, X-band counter-battery radar was GFE'd
from the U.S. Marine Corps to the CMDT program to undergo modifications as the first instrumentation for flight
test demonstration activities. 121
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2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: In FY 1982, the Advanced Delivery Systems Program will
transition to AF and will continue as an AF vehicle technology demonstration program. The long range vehicle
technology program will complete the design study begun in FY 1981. After evaluation of competing concepts this
program will proceed into the development and test of the critical technologies required for the long ange

mission. These tests will include scale model wind tunnel tests, inlet and nozzle development
and test, Radar Cross Section (RCS) measurements, critical component structural test, propulsion integration,
infrared (IR) measurements and optimal flight path sensor development. Construction of the two imagiag sn !n,-s for
the Autonomous Terminal Homing (ATH) Program will be completed early in FY 1982 and flight testln3, :n dual pod
mounted configurations, will begin. The one year flight test/data collection effort will exzend : . -d ',v ",'1.
Development of the two competing scene matching algorithms will be completed and emulations del,-', to the -.
Matching Laboratory where processing of flight test imagery with synthetic references will beg,. Extensive
evaluation of terrain following/obstacle avoidance (TF/OA) techniques will be carried out using rhe simul'tion
facility developed in FY 1981 and performance tradeoffs examined to deter.ine the best approach for development in
conjunction with ATH. At the end of FY 1982, two promising damage assessment algorithm approaches (important
growth options) will be selected for development during FY 1983. In FY 1982, the Advanced Cruise Missile Engine
Program will proceed with the design and fabrication of an integrated engine. A deci ion whether to proceed with
both the CCTE and Excentric Engine concept or to proceed with only one of these concepts will be made. The
feasibility investigation of the recuperative engine and the wave turbine engine will continue. The recuperative
engine program will select an initial design utilizing the carbon-carbon technology. The wave turbine will
complete proof of concept tests and a decision to continue investigation will be made. In FY 1982, the Cruise
Missile Detection Technology Program (CMDT) will continue acquiring and employing the necessary field
instrumentation equipment and experimental programs required to perform fundamental measurements. A multi-
frequency (VHF, UHF, L-, S- and X-Band) radar system will visit 30 to 40 of the over 70 sites visited by the X-band
radar to quantify the Moving Target Indicator (MTI) requirements necessary to cope with clutter. As data are
collected and analyzed in the CMDT continuing feedback to the advanced delivery vehicle, contractors will provide
for the earliest possible design improvements to be made in order to maximize cruise missile (CM) survivability.

The output of this effort will be parameterized for such effects as CM radar cross section (RCS), CM altitude,

122 Comparable predictions will be made for 
Detailed
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systems studies and, in some more promising cases, design studies will be made to evaluate in detail the viable
"tuned" anti-CM defensive systems.

Activities on three specific new
instrumentation systems will begin in FY 1982 and continue through the out years (a low frequency (VHF) ground-
based surveillance radar, an X-band medium/high PRF ground-based radar, In
the CMDT, the multi-frequency radar collection equipment will collect data from a very large group of sites

As this
collection progresses, the actual data collected will be used to develop and verify engineering models of the
clutter and propagation phenomenology. The collection, analysis and modeling in the infrared phenomenology will
also continue, aiming at flight test demonstration in late FY 1982.

In FY 1983, the Advanced Delivery System Program feasibility demonstration and testing begun in FY 1982, will
continue. Refinement in the development of the critical technologies will include

wind tunnel test, unique engine installations, improved control concepts and critical subsystem
development, such as tests of the structural characteristics of
Supporting engineering and effectiveness analyses will include tradeoffs between aero and propulsion performance
and survivability in the basing, cruise and penetraton phases of the flight profile. In the Autonomous Terminal
Homing (ATH) Program, flight test data collection will be completed by mid FY 1983. ATH performance estimates from
the Scene Matching Laboratory and curiae missile compatible sensor/processor designs will be evaluated by the end
of FY 1983 and a single sensor/scene matcher selected for continued development and free flight demonstration.
Detailed design of an operational reference preparation workstation will be completed. Terrain Following/Obstacle
Avoidance (TF/OA) sensor/processor design requirements will be finalized and a decision to either integrate ATH and
TF/OA or to pursue spearate TF/OA development will be made. The capabilities of the two damage assessment
approaches will be assessed and a single approach (consistent with the sensor chosen for ATH) will be selected for
detailed design in FY 1984.

In FY 1983, The Advanced Cruise Missile Engine Program will continue the design and fabrication of a integrated
CCTE and/or Excentric engine. The recuperative engine will continue with a feasibility demonstration of the

regenerative cycle. The wave turbine, if successful in proof-of-concept test, will continue in concept
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formulation. The Cruise Missile Detection Technology Program will continue the collection and analysis of
multifrequency radar clutter Both radar and IR
propagation phenomenology will be collected and analyzed throughout this period. Delivery of a VHF instrumentation
radar as a part of the flight test verification equipment will take place. Initial testing of this equipment will
begin in FY 1983 against appropriate flight test vehicles.

In FY 1984, the long-range vehicle program will conclude the feasibility demonstration and test and will transition
to an advanced development phase. During this phase a prototype vehicle will be fabricated integrating the various
airframe, propulsion and avionic systems previously developed and tested. This advanced development phase is
projected to be a 36 month effort concluding, in FY 1987. The Autonomous Terminal Homing (ATH) Program will begin
design of a flight demonstration integrated guidance unit (sensor and scene matching processor). Hardware
integration and software development for an operational reference preparation work-station will be initiated. A
detailed design of a laser-compatible Terrain Following/Obstacle Avoidance (TF/OA) processor will be developed in
preparation for prototype development in FY 1985 and processor options for damage assessment determined (design of
a separate processor for damage assessment will only be pursued if the damage assessment algorithms cannot be made
compatible with the ATH processor).

In FY 1984 the CCTE/Excentric engine will complete a integrated engine demonstration and validation with a
demonstrated thrust specific fuel consumption reduction relative to the current F107 turbofan
engine. The feasibility demonstration of the recuperative engine will be completed with a decision of whether to
proceed with an integrated engine demonstration. The wave turbine will continue in concept formulation.

In FY 1984, in the Cruise Missile Detection Technology Program, the five frequency radar phenomenological data
collection will be concluded by the end of the fiscal year. It will culminate in a final phenomenological model
that will be demonstrated in the out years. Construction of both the surveillance radar and the

equipment will begin. The tests, measurements, and analyses needed to develop verified engineering
models of the key phenomena affecting the survivability/penetrativity of cruise missiles will be performed. These
results are critical to the confident determination of future missile force missions, structure and effectiveness
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3. Program to Completion: In the Advanced Delivery Systems Program high risk/high payoff technologies applicable
to air vehicle surveillance, advance air defense, and high survivability/penetrativity of strategic air vehicles
will be pursued through research, development and critical technology demonstration.

DARPA participation in the long-range vehicle program will subside in FY 1987/FY 1988 as the program is
transitioned to the services for continuation of the advanced development phase and entry into a full scale
development phase. In the Advanced Cruise Missile Engine Program, the CCTE/Excentric engine will proceed into an
advanced development phase in which a prototype engine will be fabricated. It is anticipated that the engine
technology will have matured to the point that the transfer to one of the services would be appropriate. The
recuperative engine, if successful in the integrated engine demonstration, will proceed into an advanced
development phase. It is anticipated the program would be transitioned to one of the services at this time. The
wave turvine would complete the integrated engine demonstration and if successful would proceed with an advanced
development phase.

The Autonomous Terminal Homing (ATH) Program will experimentally demonstrate the feasibility of self-contained,
adverse weather guidance systems of sufficient precision to offer a radical enhancement of the options available to
the National Command Authority. The use of precise non-nuclear munitions against long-range, fixed, high value
targets (e.g., historically nuclear theater missions) would provide a more credible deterrent since nuclear release
authority would no longer be an issue. Limiting damage also provides our policy makers with additional strategic
responses, and thus deterrence against a much broader spectrum of situations. The program will also demonstrate a
Terrain Following/Obstacle Avoidance capability and a bomb damage assessment capability. The former capability
will greatly enhance cruise missile survivability, while the latter will eliminate the necessity to expend cruise
missiles on previously destroyed targets. The Cruise Missile Detection Technology Program will perform the
analyses, measurements and tests needed to develop verified engineering models of the key issues affecting
survivability/penetrativity of cruise missiles. These results are critical to the confident determination of
future missile force missions, structure, and effectiveness

Further, the resulting understanding of potential weaknesses in advanced defenses will provide essential
direction to our development of second generation missiles. State-of-the-art transportable instrumentation (Radar,
IR and acoustic) will be operated at various U.S. test ranges to demonstrate survivability rates of U.S. cruise
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missiles and other U.S. air vehicles. Extremely well instrumented data will allow designers and operational
planners to assess current and future potential enemy defensive systems capabilities against our delivery vehicles.
It will greatly assist these planners in maximizing our weapons-systems effectiveness in the face of responsive
defense systems. Continual feedback to our cruise missile designers will help assure maximum response to potential
defensive threats as well as maximum use of phenomena that assist penetrativity. The equipment used to collect the
basic phenomenological data will be adapted for test range use for flight test verification. At the end of FY 1985
the effort should transition to the official service test range entity (currently USAF Test and Evaluation Center
of AFCS).

4. Milestones: The milestones cited in the FY 1982 Descriptive Summaries with completion dates through Mid FY
1982 have been completed or are expected to be completed on schedule, except as noted below:

Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Advanced Delivery Systems:

Early FY 82 Transfer to AF of Mid-range New Milestone

vehicle technology and flight
demonstration program with one
contractor.

Early FY 82 Completion of concept design New Milestone
studies for long-range vehicle.

Mid FY 1982 Initiation of propulsion, mate- New Milestone
rials, avionics, structural and
RCS technology feasibility demon-

stration and test program.
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Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1983 Evaluate technology efforts above New Milestone
and preliminary design, comple-

tion of the feasibility demonstra-
tion and test programs.

Late FY 1983 Major decision to proceed with New Milestone

advanced development phase

Late FY 1984 Initiation of an advanced devel- New Milestone
opment phase with the fabrication
of a proto-type long range vehicle.

FY 1987 Flight demonstration of a proto- New Milestone
type long-range vehicle.

Cruise Missile Detection Technology Program:

Mid FY 1982 Late FY 1982 Begin flight demo with calibra- Delay in decision and funding delayed

ted radar and IR instrumentation, acquisition process

Early FY 1982 Begin multi-frequency groundbased New Milestone
radar clutter collection.

Early FY 1982 Specification and acquisition of New Milestone
VHF Surveillance Radar.
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Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Mid FY 1982 Specification of X-Band Medium/ New Milestone
High PRF Radar.

Mid FY 1982 New Milestone

Mid FY 1982 Mid FY 1982 Acceptance testing of low alti- No Change.
tude aircraft measurement system.

Mid FY 1982 Mid FY 1982 Begin flight demonstration with No Change.
calibrated radar and IR instru-
mentation.

Late FY 1982 Produce preliminary five fre- New Milestone.
quency clutter model.

Mid FY 1983 Specification of low frequency New Milestone.
(VHF and UHF) surveillance radar.

Mid FY 1983 New Milestone.

Late FY 1984 Produce final five frequency New Milestone.
models.
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Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Thru FY 1985 Flight test verification perfor- New Milestone.
mance and analysis.

Late FY 1985 Transition program to official New milestone.
U.S. test entity (currently
AFTEC).

Autonomous Terminal Homing (ATH) Program

-- Early FY 1982 Complete fabrication of brass- New Submission

board imaging sensors.

Mid FY 1983 Complete brassboard sensor flight New Submissions
testing.

Late FY 1983 Select single sensor/scene New Submission
matcher combination.

Late FY 1983 Select TF/OA and damage assess- New Submission
ment design approaches.

Mid FY 1984 Complete integrated guidance New Submission

unit design.

Mid FY 1985 Complete integrated guidance New Submission
unit fabrication
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Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

-- Early FY 1986 Complete IGU/Cruise Missile New Submission
Integration

-- Late FY 1986 Complete captive flight test. New Submission

-- End FY 1987 Complete free flight demonstra- New Submission
tion.

Advanced Cruise Missile Engine

-- Early FY 1982 Initiation of Design of Excen- New integrated Engine
ric Engine (CCTE/Excentric).

-- Late FY 1981 Initiation of feasibility New investigation
of Recuperative Engine

-- Mid FY 1982 Initiation of design of engine New recuperative engine.
using carbon-carbon technology.

-~ Mid FY 1984 Complete integrated engine (CCTE/ New demonstration

Excentric).

-- Mid FY 1984 Complete feasibility Recuperative New demonstration
engine.
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Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Early FY85 Start of Advanced Development New Milestone.

Phase (CCTE/Excentric).

Early FY 1984 Mid FY 1985 Complete flight tests. Follows from previous milestone changes and
rescope of Flight Test Phase.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Strategic Delivery Vehicles 33,162 30,650 27,200 31,800
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F. DETAILED BACKGROUND AND DESCRIPTION: The Warning Technology Project consists of two main project areas:
Infrared (IR)Early Warning and Detection from Space. IR Early Warning is structured to determine the IR signatures
of: (1) intercontinental and submarine launched ballistic missiles using both conventional and

(2) strategic aircraft and cruise missiles; (3)
and (4) the natural and perturbed backgrounds against which these targets are observed from a spaceborne IR
surveillance sensor. This program will provide the data base for the design of advanced space surveillance systems
and will guide the development of the technology base. Detection from Space consists of the development of core
technology for space-based radar concepts at including radars and
space-fed lens phased-arrays resistant to physical attack. Mission applications analagous to those examined for IR
sensors will be assessed.

G. RELATED ACTIVITIES: These efforts are directly related to programs of the Under Secretary of Defense for Research
and Engineering; Assistant Secretary of Defense (C

3
1); Air Force - Directorate of Space Systems and Command,

Control, Communications (Jointly Funded Program), Aeronautical Systems Division (Jointly Funded Program) Rome Air
Development Center, USAF Space Division, Rocket Propulsion Laboratory, Geophysics Laboratory and Avionics
Laboratory; Army -Missile Research and Development Command and Harry Diamond Laboratories; and Navy - Naval Weapons
Center, Naval Research Laboratory, Naval Electronics Systems Command and Naval Postgraduate School. The Detection
from Space effort involves joint funding with Air Force and NASA organizations. Service funding supports
approximately twenty-five percent of this effort.

H. WORK PERFORMED BY: Ninety-five percent of this work is performed by industry and five percent by Government
laboratories. Major industrial contractors are: Hughes Aircraft, Culver City, California; Lockheed Missiles and
Space Company, Palo Alto, California; Rockwell International, Seal Beach and Thousand Oaks, California; Grumman
Aerospace, Bethpage, New York; Raytheon Corporation, Bedford, Massachusetts; Environmental Research Institute of
Michigan, Ann Arbor, Michigan; General Rcseatih Corporation, Santa Barbara, California; Texas Instruments, Dallas,
Texas; General Electric, Syracuse, New York; Draper Laboratories, Cambridge, Massachusetts; General Dynamics, San
Diego, California; Ball Aerospace Systems Division, Boulder, Colorado; Photon Research Associates, Inc., La Jolla,
California; R&D Associates, Marina del Rey, California; SRI, International, Menlo Park, California; Calspan
Corporation, Buffalo, New York; ESL, Incorporated, Sunnyvale, California; Syracuse Research Center, Syracuse, New132
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York; Westinghouse, Baltimore, Maryland; and Hazeltine Corporation, Long Island, New York. Government laboratories
participating include: Air Force Geophysics Laboratory, Hanscom Air Force Base, Massachusetts; Rome Air
Development Center, Griffiss Air Force Base, New York; Air Force Rocket Propulsion Laboratory, Edwards Air Force
Base, California; Naval Research Laboratory, Washington, DC; and Naval Postgraduate School, Monterey, California.
Federal Contract Research Center support includes: Aerospace Corporation, El Segundo, California; and Institute
for Defense Analyses, Arlington, Virginia.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: The HI-CAMP I sensor is an advanced airborne infrared measurements
instrument which has made over 20 data collections of high resolution (spectral, spatial, and temporal), two-
dimensional measurements of earth backgrounds and mobile and stationary air, sea, and land targets. The infrared
spectrum from has been measured in the shortwave infrared (SWIR) and longwave infrared (LWIR)
regions by use of various spectral filters, circularly variable filter (CVF) and a tilt tuned etalon. The HI-CAMP
I sensor was the first field demonstration of the element, two-dimensional monolithic infrared mosaic
detector arrays with charge coupled-device (CCD) multiplexers developed under this project. The HI-CAMP sensor
made a significant breakthrough by demonstrating in FY 1980 the first detection of the

with a mosaic sensor against a cluttered infrared background scene employing the TEAL RUBY tracking
algorithm. The uncalibrated data are typical of data input to the on-board processor of an operational system and
similar results were obtained using the advanced algorithms of the HALO signal processor breadboard.

This project is also investigating jointly with the USAF, target signatures for advanced missiles and tactical
vehicles through a laboratory measurements program. Uncertainties, as high as a factor of

infrared signatures have been identified, causing significant
uncertainty in optimized advanced system design. Cloud statistics for the eastern and western hemispheres have
been compiled to evaluate the impact of meteorology on the design of spaceborne infrared surveillance and laser
systems. Two handbooks of strategic missile signatures were compiled as the source information for advanced
surveillance programs such as the DARPA Advanced Sensor Demonstration Program and the USAF Advanced Warning System

Program. The Mt St. Helens' eruptions were analyzed as an analog to and it was found
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that a could have significant effects on aircraft engines and electrooptical systems. These

results led to an Air Force studies and analysis initiative, a DNA program of Foreign Damage to aircraft engines
and detailed investigation of impact on surveillance systems. Advanced millimeter wave mosaic
receiver approaches were evaluated for all weather passive surveillance of military targets and found to offer some
potential for space-based surveillance. A technology effort was initiated for multi-mission space-based radars
that detect and track strategic air vehicles. Efforts were continued in the following areas: low cost (less than
$10), lightweight transceiver modules; sensor utility tradeoffs; antenna membrane development
and test; structural analyses of antenna concepts; and concept
development. Structural dynamics and thermal tests were successfully completed on a membrane antenna
test article. A second, smaller test article was built for passively simulating the RF characteristics closely.
The development of both silicon and gallium arsenide transceiver modules is continuing in the second phase.
Monolithic power amplifier, low noise amplifier, phase shifter and RF switch components have been fabricated and
demonstrated to meet most of the original development goals. Transfer to a large variety of military microwave

systems besides space-based radar is occuring already.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: The HI-CAMP II sensor is being designed and fabricated
and will consist of a new focal plane, improved optics and electronics, a correlation tracker for low contrast
targets and compatibility with the ER-i U-2 aircraft. This sensor will be mounted on a new gim~al system for long
atmospheric slant path measurements of military targets, will be capable of night operations and will measure
targets not measurable with the HI-CAMP I sensor. Test flights will be completed by the end of FY 1983 and the
system will be ready to support the TEAL RUBY Space Experiment in FY 1984. Laboratory measurements of missile
radiating species of rocket propellants will be completed and

missile plume infrared signatures calculated based on laboratory data. The plan is to transition this
program to the Air Force in FY 1982. Cloud-free line-of-sight impact on potential space laser and infrared
surveillance systems will be quantified and the information incorporated into the design methodology of electro-
optical space systems. Measurement of the attenuation and/or transmission through cirrus clouds and signal
modulation due to cirrus clouds will be completed. Evaluation of the impact of meteorology and climatology on
infrared surveillance and laser systems will be completed.
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Detection from Space: The FY 1982 and FY 1983 fiscal years represent major milestones for validating the technical

feasibility of a space-based phased array radar. Components for all subsystem developments are being completed and
assessed including a small scale membrane antenna with active phase shifters to evaluate RF performance and
techniques for adaptive electronic antenna control. A complete silicon transceiver module will be demonstrated at

Plans for prototype production to demonstrate producibility, reliability and survivability in adverse

environments will be developed in FY 1982 with planned Air Force funding starting in FY 1983. All components for a
gallium arsenide module will be demonstrated and integration into a monolithic assembly will be started for
completion and evaluation by the end of FY 1983.

Alditional funds have been added to the FY 1983 and FY 1984 budget to continue dual contractor development of the
modules and to assure transfer of technology to the prototype manufacturing phase. A system design efffort to
evaluate the possibilities of a low cost integrated technology demonstration is also funded through FY 1984. An

additional increase in FY 1982 and FY 1983 estimated funding is due to initiation of the HI-CAMP II sensor
development.

3. Program to Completion: The HI-CAMP sensor and AFGL NKC-135 aircraft will be an integral part of the TEAL RUBY
Space Experiment, performing simultaneous spectroradiometric measurements from to assist in analyzing
TEAL RUBY measurements from space. The infrared phenomenology program is anticipated to continue through FY 1985
generating infrared signature data on &ircraft, missiles and

4. Milestones:

Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summary

IR Early Warning:

Late FY 1981 Deleted Measure collisional excitation Transferred to Air Force. Air Force will

cross-section of complete this work, milestone deleted.
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Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Sumary

Late FY 1981 Deleted Complete Cloud Free Line-of-Sight Funding not available, milestone deleted.
statistical analysis.

Early FY 1983 Deleted Complete IR Airborne measure- Decision to upgrade with HI-CAMP II

ments of aircraft in back grounds, resulted in program restructuring.
cruise missile

Early FY 1983 Late FY 1982 Complete analyses or air vehicle HI-CAMP I Measurements terminated early

target measurements, due to initiation of HI-CAMP II upgrade.

Early FY 1983 Deleted Complete measurements and Air Force will complete this work.

analyses of

Late FY 1983 Complete test flights of HI-CAMP New Milestone
11 Sensor.

Late FY 1982 Late FY 1984 Complete measurements of cruise Delayed until HI-CAMP II sensor
missile, flights initiated.

Mid FY 1983 Late FY 1984 Complete measurements of Delayed until HI-CAMP II sensor
flights initiated.

Early FY 1985 Complete Hi-CAMP II Support of New Milestone
TEAL RUBY.
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Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summary

Detection from Space:

Late FY 1981 Early FY 1982 Space-based radar membrane tests Passive phase shift modules.
tests completed.

-- Late FY 1983 Additional space-based radar New milestone for active phase
membrane tests completed. shift modules

Late FY 1981 Late FY 1982 Silicon transceiver module Change from
completed.

Late FY 1981 Late FY 1983 Gallium arsenide transceiver Funding parallel development with
module completed. two contractors at reduced levels.

Late FY 1982 Deleted Complete fabrication and test of Separate milestones established for
laboratory radar modules, silicon and gallium arsenide modules to

reflect relative technological maturity.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Warning Technology* 8,674 8,998 7,600 10,300

*Research and development in support of TEAL RUBY is funded in this program element; the TEAL RUBY Experiment is
funded in PE62711E, Project EE-2. 137
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F. DETAILED BACKGROUND AND DESCRIPTION: This project consists of two major thrusts: 1) Strategic Communications; and
2) Space Signal Processing. Strategic Communications is composed of several elements, the primary one being the
Passive Communication Satellite (PACSAT). PACSAT is a passive, survivable, jam-resistant, gravity-gradient
stablized, communication satellite concept for modest data rates such as delivering Emergency Action Messages (EAM)

and for surviving in a Post-Attack environment. It consists of a long array of spherical reflectors arranged as a
diffraction grating in a low earth orbit. In addition to PACSAT, this project is initiating a program in
Monolithic Array technology aimed at frequencies in the region of the spectrum. This will eventually
provide low cost satellite terminals in a frequency band most desirable for strategic satellite communications.
Development of a programmable Electro-Optical (E-O) "mask" is also being continued. This unique device offers the
potential for performing and will have application to radar, E-O and

communication systems. Space Signal Processing also consists of several elements, the primary one being the
Advanced On-board Signal Processor (AOSP). The AOSP program will develop a multi-application spaceborne signal
processor using advanced architecture and high speed/low power micro-electronic technology, capable of supporting
all projected military space missions to the year 2000. AOSP has a parallel processing architecture with a single
building block called the Array Computing Element (ACE). Each ACE consists of a data processor for network control
and a signal processor for task computation. This architecture is optimum for long life at minimum cost. In
addition to silicon devices, Gallium Arsenide (GaAs) devices will be developed as a radiation-hard technology for
the AOSP. Multi-dimensional processing is another element of this project which addresses the detection and

tracking of multiple, low visibility targets in an environment dominated by clutter. The Adaptive Space Array was

a part of this program and was brought to a successful conclusion.

G. RELATED ACTIVITIES: This project is related to programs of the Directorate of Space Systems and Command, Control,
and Communications (jointly funded), Rome Air Development Center (jointly funded), the Defense Communications
Agency, Minimum Essential Emergency Communications Program (MEECN), and the Naval Electronic Systems Command.

H. WORK PERFORMED BY: Industry (88%), Government In-house Laboratories (2%), and Federal Contract Research Centers
(FCRC) (10%). Contractors include: Raytheon Company, Sudbury, Massachusetts; Culler Harrison Inc., Santa Barbara,
California; Hughes Aircraft Company, Culver City, California; Pacific Sierra Company, Santa Monica,
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California; Trans-Spectrum Corporation; Manhattan Beach, California; and Grumman Aircraft Company, Beth Page, New

York. Government In-house Laboratories are: Rome Air Development Center, Rome, New York; and the Naval Ocean
Systems Center, San Diego, California. The RAND Corporation, Santa Monica, California and the Institute for
Defense Analyses, Arlington, Virginia, provide supporting analysis to the program.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: In the Passive Comaunications Satellite (PACSAT) program, a concept was
developed capable of meeting survivable strategic communications objectives. The assessed survivability of PACSAT
exceeded stated military standards (as set by the Joint Chiefs of Staff) and the ability to deliver the EAM was
demonstrated by analysis. Studies to investigate electrical equalization have proved negative and efforts to

provide mechanical straightening of the array are proceeding. Discussions have continued with the WWMCCS System
Engineering (WSE) office to include PACSAT as an integral part of Minimum Essential Emergency Comunications
Network (MEECN). The space sigal processing work was previously reported under ST-6 as part of the Space-Based
Radar program. When it became apparent that other space missions could be served by Advanced On-Board Signal
Processor (AOSP), a broad range of applications were studied and factored into the basic architectural design. To
date, a complete design specification of the AOSP exists including the operating system with both register and gate
level designs. The Nodal operating system has been completed and work is progressing on the Global operating
system. A broad range of software support tools exist from mission support simulation down to hardware simulation
at the gate level. Two ACE's consisting of the data processing portion have been constructed and are currently
operating and exchanging information. The Adaptive Space Array successfully demonstrated the ability to cancel a

at completion of the program.

2. FY 1982 Program and FY 1983/FY 1984 Planned Prorrams: In FY 1982 a design will be initiated for a complete
transmit/receive satellite terminal with, the flexibility to support a PACSAT satellite demonstration. Discussions
are continuing with WSE to jointly fund a satellite demonstration program. Technical studies continue on means to
maintain the array suitably straight. On the AOSP program eight copies of the Array Computing Element (ACE), are
being constructed including both the data processor and the signal processor. These Array Computing Elements will

be exercised with the software simulator to verify the performance of the operating system. The monolithic array
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technology initiated on the Space-Based Radar program is to be extended to higher frequencies in support of
strategic space communications. Development of a three terminal device operating from will be
demonstrated. This technology offers a potential for dramatically reducing the costs of satellite terminals.
Programmable Electro-Optical (E-O) mask development will continue to create a unique E-0 processor capable of one
billion multiplications per second. The radiation-hardened Gallium Arsenide (GaAs) Very Large Scale Integration
(VLSI) development will transition from the 6.1 Program Element into this program element. It is intended that
this effort will be directed at the construction of an Advanced On-Board Signal Processor (AOSP) in GaAs. The
initial effort will focus on a 16K Random Access Memory. The decrease in funding stems mainly from the decision not
to proceed with a PACSAT Satellite design and a delay in the GaAs digital circuit development.

In FY 1983 the design of the PACSAT demonstration will continue. The satellite/terminal configuration simulation
will be completed and used to evaluate the operational configurations generated for the demonstration program.
Development of a three terminal monolithic device operating from will be demonstrated and efforts will
begin on monolithic circuits. Under the Space Signal Processor, the completed AOSP (consisting of eight Array
Computing Elements) will be located at Rome Air Development Center (RADC) and exercised in concert with the
existing experimental radar facility.

In FY 1984 a decision on a PACSAT satellite program will be made based on the outcome of the technical studies of
the terminal designs and the discussions with WSE. The signal processor technology will be integrated into the
DARPA/USAF Joint Technology Program and offered as the baseline onboard signal processor. Efforts will begin on
using the AOSP and monolithic array technology to construct a fully conformal antenna array for an advanced
Airborne Early Warning System. The increase in funding represents maturity of Lhe AOSP and Monolithic circuit
technology as reflected by the plans being formulated for transition to operational systems.

3. Program to Completion: The PACSAT demonstration will be constructed and launched into orbit. The ground
terminals previously constructed will demonstrate the delivery of the Emergency Action Message (EAM) under
operational conditions. These results will be used to upgrade the simulation for use as a design tool. The AOSP
will be tested at RADC in the demonstration radar facility. Once the AOSP design has been verified, construction
of an all-GaAs version of AOSP will commence for spaceborne military applications. The monolithic
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-7 Title: Special Application Technology
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

development program will develop low-cost space/ground terminals for use in satellite
communications systems for the 1990's time frame. The AOSP and monolithic array technology will be applied to
military communication and Radar Systems across the frequency spectrum. These are continuing programs.

4. Milestones: Milestones appearing in the FY 1982 Descriptive Summary for completion in FY 1981 have been
completed except as indicated below:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Passive Communications Satellite

Mid FY 1981 Mid FY 1982 Initiate design of transmit/ Delayed due to program redirection and
receive terminals, funding constraints.

Late FY 1982 Complete preliminary design New Milestone
of transmit/receive
terminals.

Late FY 1981 Deleted Develop satellite test plan. Tech studies indicate satellite test plan
premature because of inability to use
electrical equalization.

Late FY 1982 Deleted Initiate design of satellite PACSAT satellite experimental demonstra-
Experimental Demonstration. tion has been deferred due to funding

constraints.

Space Signal Processor
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-7 Title: Special ,pplication Technology
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1981 Late FY 1981 Complete austere breadboard

and test with simulation.

Mid FY 1983 Mid FY 1983 Complete eight ACE AOSP and --

test with simulation.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Special Application Technology 2,954 2,966 5,300 7,500
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-8 Title: Space Object Identification
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The goal of this project is to develop and demonstrate advanced techniques
for high payoff capabilities in space object identification. The Compensated Imaging System is designed to obtain
near real time resolution of satellites to assist in determining their
function and evaluating any posed threat. At the present time, because atmospheric turbulence distorts optical
images, only gross features can be observed with ground-based telescopes. The Compensated Imaging
System will not only provide useful images of satellites, but will also be a convincing demonstration that

optics is a viable technology. This optical technology will permit the
development of several radically new strategic defense concepts, including space-based
systems. The Compensated Imaging System will be operated on a routine basis with the USAF Strategic Air Command
Aerospace Defense Command beginning in FY 1982. This will end a productive, twelve year development effort by
DARPA in new technology for Space Object Identification. Historically this effort has produced a

sensor and two systems which are now providing
• The Compensated Imaging System, when finished in FY 1982, will provide visual

images of a quality that was generally believed to be impossible prior to 1975.

G. RELATED ACTIVITIES: A USAF Program Management Directive has been generated for planning the transition of
compensated imaging technology into Ground Electro-Optical Deep Space Surveillance (GEODSS) sites. Operational
procedures and interface relationships have been established between USAF and DARPA for joint operations at the
combined ARPA Maui Optical Station (AMOS)/Maui Optical Tracking and Identification Facility (MOTIF).

H. WORK PERFORMED BY: Ninety-eight percent of the effort is performed by private industry. The primary performers
are: AVCO Everett Research Laboratory, Everett, Massachusetts; ITEK Corporation, Lexington, Massachusetts;
Riverside Research Institute, New York, New York; Analytic Decisions, Inc., Arlington, Virginia; Optical Science
Consultants, Yorba Linda, California; and Scripps Institute of Oceanography, San Diego, California. In addition,
two percent of the effort is provided by Government in-house activities at the Rome Air Development Center,
Griffiss Air Force Base, New York.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-8 Title: Space Object Identification
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: I. Technology Base

1. FY 1981 and Prior Accomplishments: Advanced radar and optical techniques, including data processing and
analysis approaches were developed under this project and either transitioned to the Air Force or made available
for future exploitation as technology develops. These include (1) the ARPA Lincoln C-Band Observables Radar
(ALCOR) at the Kwajalein Missile Test Range providing resolution images of satellites at

in altitude; (2) the long range imaging radar additions to the Lincoln Laboratory, Lexington,
Massachusetts, Haystack radar providing ; and (3) the radiometer system
for satellite measurements, and the system for installed on the twin
1.2 meter (i) telescopes at the DARPA Maui Optical Station (AMOS), Hawaii. Transition of this portion of the AMOS
Facility to USAF Aerospace Defense Cosmmand (ADCOM) was completed at the end of FY 1979 and is now operated by ADCOM

as the Maui Optical Tracking and Identification Facility (MOTIF). The Compensated Imaging Program was initiated in
FY 1975 to achieve , visible wavelength imagery of

the optical wavefront distortion induced by atmospheric turbulence, the prime contributor
to image degradation. Measurements were made of the size of turbulence cells at AMOS in FY 1976 to determine the

needed for the . Testing has verified the design and operation of the system
and all critical subsystems. A simulation program was developed for the Cl system and has been used constructively
as a design and validation tool. A feasibility model was constructed of an optical system and field
testing confirmed the analytical models used in design. Construction was completed of a Compensated Imaging (CI)
Field unit and the system was successfully operated in closed loop laboratory tests in late FY 1980. The CI field
unit was delivered to AMOS in late FY 1981 for installation on the 1.6 meter telescope. The program to generate
concepts and develop technology for a system was initiated. A concept formulation
study completed in FY 1976 showed that the optics technology developed for the Compensated Imaging System
and continued on a larger scale under the High Altitude, Large Optics (HALO) program for spaceborne surveillance
sensors was an adequate starting point for the optics require' for . Design and
critical component development for optical components was conducted in FY 1978 and FY 1979 as were
programs in advanced system design definition and utility analysis. The results of the TEAL GARNET program were
transitioned to the Navy in 1981.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: Compensated Imaging: The Laser Beam Director facility
at AMOS is being used for laser ranging and illumination tests by other government agencies. Laser beam
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-8 Title: Space Object Identification

Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

experiments will be performed in FY 1983 in support of DARPA Directed Energy Office

pro6rams. A measurement capability is being added to the 1.6 meter telescope. Acceptance
testing and performance evaluation of the Compensated Imaging (CI) field unit on the 1.6 meter telescope at AMOS is

being completed. USAF evaluation of the CI field unit on the 1.6 meter telescope will be completed in FY 1983.
Data transfer and tasking procedures will be finalized with USAF Aerospace Defense Command (ADCOM). This facility
will provide the USAF, for the first time, real-time high quality optical imagery at
resolution. Together with the previously installed capability at AMOS/MOTIF, this
will provide significantly improved characterization of near earth orbit satellites in fullfillment of the Space
Object Identification function of ADCOM.

3. Program to Completion: The Compensated Imaging System, Laser Beam Director, and
capabilities at AMOS will be maintained in cooperation with USAF as a national facility for experiments in (for

example) space surveillance, laser beam
measurements. Funding for FY 1983 and beyond will be applied for this purpose and to secure continuous upgrades in

the facilities.

4. Milestones:

Last Year's Current Explanation of changes from Milestones
Report Plan Plan Milestones Reported in FY 1982 Descriptive Smmaries

Late FY 1981 Uncertain Complete acceptance testing of Low process yield for CCD Chips. Other
Compensated Imaging Charge chips and cameras under evaluation.
Coupled Device (CCD) camera.

Mid FY 1981 Early FY 1982 Complete integration of CI Delays in subsystem and system level

Field unit with AMOS testing.
telescope.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #ST-8 Title: Space Object Identification
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of changes from Milestones
Report Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1981 Mid PY 1982 Complete feasibility Accomodate slip in integration with AMOS
demonstration of CI field telescope.
unit.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Space Object Identification 4,453 4,400 2,800 3,500
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FY 1983 RDT&E DECRIPTIVE SUMMARY

Project: #ST-9 Title: Submarine Laser Communications
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The DARPA/Navy Submarine Laser Communication (SLC) Program is developing the
technology necessary for providing critical subsurface communications, using blue-green lasers. The specific
payoffs of this system would be: (1) providing critical messages to SSBN's in pre-, trans- and post-SIOP at depth
without compromising the submarine's natural covertness, thus helping to ensure the SSBN force's continued high
level of survivability to even the most severe hypothetical threats of the future; (2) increased robustness and
survivability of the C

3 
system well into the post-attack period; (3) allowing the SSN to work most effectively in

its own environment while providing it threat and target intelligence information without requiring it to break off
its operations to receive data on or near the surface; (4) controlling a broad variety of pre-placed underwater
assets, such as minefields and acoustic arrays.

The specific objectives of the DARPA/Navy SLC program are: (1) Preserve the option for a decision for
deployment of a (mirror satellite, laser satellite or mix) SLC Satellite system which demonstrates an enhancement
of the fighting effectiveness of our submarine forces; (2) Exploit tactical airborne SLC as rapidly as is feasible;
(3) Achieve an effective transition to the Navy for both SLC Airborne (SLCAIR) and SLC Satellite (SLCSAT) programs.

SLC System Concepts. In the near term blue-green laser communications could be used in direct support operations.
In this case the laser would be installed in a variety of aircraft, both carrier and land based. Threat and target
data, as well as control orders, would be radioed from the battlegroup to the aircraft and converted into laser
pulses. There would be no attempt or need to localize the submarine. In the event that report back was desired,
the submarine could use a buoy or come to periscope depth to establish radio communications.

Equipment available in should be able to provide communications over all of a
operating area to depths of feet, or more, of the time. At reduced data rates, even greater depths can be
reached. When the cloud cover is extremely heavy or in the dirtest water, data rates or depths would be reduced.

In order to , use of
satellites is mandatory. There are two basic satellite approaches being pursued, but the techn, ey

state is not yet advanced sufficiently to make a decision betwen the two based on cost, risk, and utility.
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Project: #ST-9 Title: Submarine Laser Communications
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Whichever approach is used, mirror satellite (MS) or laser satellite (LS), the downlink beam travels from the
satellite through clouds to a diameter spot on the water. Data rates transmitted to submarines in
this spot can be high, perhaps . The message is transmitted to the spot, then the beam is
stepped to a new spot, and the message is retransmitted. The process continues until the entire operating area is
covered, and this reduces the average data rate accordingly. The wide coverage area eliminates any possibility of
the enemy localizing the submarine.

Another feature of SLC is that it is a spotcast as opposed to broadcast system. This means that different messages
can be sent to different areas with no time penalty, and results in a improvement in message delivery
time over broadcast systems in some circumstances.

G. RELATED ACTIVITIES: There are several supporting Navy programs in areas such as blue-green laser technology and
optical oceanography. Other major technology areas, such as space optical systems and atmospheric compensation,
are coordinated with ongoing Air Force, Navy, and DARPA programs through a variety of formal and informal
mechanisms including joint use of facilities, personnel, and contracting agents.

H. WORK PERFORMED BY: Industry (85%), university (5%), and government in-house laboratories (10%). Contractors
include: TRW, Los Angeles, CA; Hughes Aircraft Company, LosAngeles, CA; McDonnell Douglas Astronautics Company,
St. Louis, MO; GTE Sylvania, Mountain View, CA; Lockheed Missiles and Space Company, Palo Alto, CA; Pacific Sierra
Research Corporation, Santa Monica, CA; AVCO, Boston, MA; Mathematical Sciences Northwest, Bellevue, WA; Itek
Corporation, Lexington, MA; Northrop Corporation, Palos Verdes Peninsula, CA; Rockwell International, Canoga Park
and Thousand Oaks, CA; Adaptive Optics Associates, Cambridge, MA; Eastman Kodak, Rochester, NY; and Lincoln
Laboratory, Lexington, MA. The university work is being done by the University of California's Scripps Institute
of Oceanography and the University of Arizona's Optical Science Center. In-house effort is being funded at the
Naval Ocean Systems Center, San Diego. CA; Naval Research Laboratory, Washington, D. C.; and Rome Air Development
Center, Rome, New York.
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Project: #ST-9 Title: Submarine Laser Communications
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: The first aircraft-to--submarine laser communication tests using the SLC
concept were conducted in waters off San Diego in May 1981. This experiment, SLCAIR-81, conclusively demonstrated
the feasibility of communications with pulsed blue-green lasers through clouds and water under a variety of
conditions. The one-watt laser, flown on an aircraft at feet altitude, and the 3 inch, 2 Angstrom bandpass
MK I SLC receiver, installed in USS Dolphin, a Navy research submarine, are very limited and crude equipment, but
they still allowed communications to over . Clouds ranged
from 800 to 1,600 feet in thickness, the water (dirtier than previously expected) was typical of that found in
actual operating areas, and intense bioluminescense was observed in the area. Actual performance matched
predictions very closely, and simple scaling shows planned technology levels for FY 1984/1985 should support poor
weather, full daylight communications to feet and feet or more at night. Additional tests results
contributing to onfidence in the Navy SLC performance prediction model have been a 1979 heavy cloud propagation
experiment, the continuing construction of world-wide properties data base from satellite observations, and
extensive bioluminesence data taken from a Navy submarine in active waters.

Major milestones have recently been met in all critical technology areas required for airborne or space SLC
capabilities. In the Phase I space laser development competition, mercury bromide devices far exceeded the
technology goals of a I joule pulse at 1% total efficiency, and will be continued to address the more diffic it
lifetime and efficiency issues. For the mirror satellite approach, in 1981 a xenon fluoride laser surpassed its
single pulse goal of , approximately

• Another xenon fluoride laser has successfully demonstrated repetitive pulse operation. Atmospheric
compensation was demonstrated in the laboratory in mid-1981, serving as the basis for future field experiments
through the real atmosphere. Not only did the Mark I SLC receiver used in SLCAIR-81 demonstrate 2 Angstrom
bandpass, 3 inch aperture, and a + 15 degree field of view in water (approximately 1,000-fold throughput
improvement over past technology), but a Cadmium Sulfide module has also been demonstrated, promising an additional

improvement. Either the quartz or the CdS filters are adequate to support actual operational receivers.
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Project: #ST-9 Title: Submarine Laser Communications
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: In support of SLC program objectives and the major
decision points of 1984/1985 (described in the following section), technology development, experiments, and designs
for major tests will be conducted in three areas: tactical airborne SLC and both laser satellite and mirror
satellite approaches. For the laser SLCSAT, the principal risk area is the laser itself, and a major effort will
identify the spacecraft engineering issues associated with each of the candidate space laser technologies in order
to allow us to concentrate resources on the most promising from the viewpoint of the final application, not just
near term experiments. The current leading candidate, Mercury Bromide (HgBr), will be taken to a 200 wa't
laboratory breadboard by the end of FY 1984, and other candidates (Raman shifed XeCI, copper vapor, and frequency
doubled, diode pumped Neodymium glass, etc.) will be thoroughly evaluated in laboratory tests. A conceptual design
for a first end-to-end laser satellite experiment will be completed by FY 1984 for the most promising candidates.

For the mirror satellite approach the greatest risk in a first SLCSAT experiment is the integration of the many
complex technologies required for successful operation. Therefore this effort focuses on a preliminary design
effort and concomitant technology demonstration in many areas: adaptive optics, pointing and tracking, mirror
panel fabrication and control, coatings and so on. Major experiments will be performed in two areas: first, the
Lincoln Laboratory atmospheric compensation experiment will be installed in a beam director at the DARPA optical
station on Maui (AMOS) for low power compensation tests on a horizontal path (1982), to an aircraft (1983), and
finally to a sounding rocket at 400-600 kilometer altitudes (1984). Second, within the DARPA high energy visible
laser program, a high power, closed cycle XeF experimental laser will be designed and built

in stages over the next few years. SLC funds will support features to test conversion to blue-green light for the
mirror satellite approach.

In order to move from the aircraft-to-submarine feasibility test of SLCAIR-81 to similar experiments in stressing
environments in the SLC Program will complete two Mark 2 SLC
receivers, one based on quartz and the other on Cadmium Sulfide (CdS) filters. These receivers will not only be

used on USS Dolphin, but will be directly compatible with simple installation on many operational attack submarines
for testing. To support these tests, an airborne laser of approximately will be built using near-term
technology.
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Project: #ST-9 Title: Submarine Laser Communications
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Advanced technologies will be pursued where they offer the hope of radical performance, reliability, or cost

improvements in the baseline system. Two areas singled out for intense advanced technology work are receivers,
where greatly improved ease of manufacture and material availability is the goal, and the space laser, with goals

of efficiency and a degree of simplicity compatible with long life in space.

3. Program to Completion: The overall program strategy is to achieve early (1984/1985) operational level tests of
technology supporting airborne tactical SLC and to transition that part to the Navy for engineering development and
exploitation. In the far term, the objective is to be in a position to support an informed deployment
decision for a SLC satellite system. The SLCAIR portion is defined by SLCAIR-84/5 experiments and

deployment decision will be based on technology development and demonstration,

subsystem-level experiments, Navy operational utility and survivability assessments, and a potential first end-to-
end SLC satellite experiment (SLCSAT-l). In the near term, the technology efforts are geared toward supporting a
FY 1984 decision on what, if any, SLCSAT-1 test is to be flown. SLCSAT-1, if launched, will have a residual
operational utility as well as resolve remaining experimental issues and will be based on completely scalable
technology.

4. Milestones: The milestones cited in the FY 1982 Descriptive Summaries with completion dates through Mid FY
1982 have been completed or are expected to be completed on schedule, except as noted below:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Early FY 1982 Late FY 1982 pulse from blue-green Priority Revision to match overall program

ground-based laser, pace.

Late FY 1982 Mid FY 1983 aperture, submarine comps- Priority revision to match overall program

tible receiver complete. pace.

Mid FY 1983 Mid FY 1983 Mirror satellite preliminary No change.
design.
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Project: #ST-9 Title: Submarine Laser Communications
Program Element: #62301E Title: Strategic Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Suumaries

Late FY 1983 Late FY 1983 Laser beam compensated for tur- No change.
bulence through full atmosphere
to aircraft.

Late FY 1983 Mid FY 1984 Severe conditions aircraft to Adjusted to match availability of higher
sub comunications experiment, power laser - not a part of original plan.

Late FY 1984 Laser beam compensated for tur- New Milestone.
bulence through full atmosphere
to sounding rocket.

Late FY 1984 Hardware decision point for first New Milestone.
end-to-end Submarine Laser
Communication Satellite Experi-

ment (SLCSAT-l).

-- Mid FY 1985 Tactical Airborne SLC test. New Milestone.

5. Resources: ($ in thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Submarine Laser Comunications $27,341 $28,200 $31,200
* Funded in PE62711E, Project EE-16
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Program Element: #62702E Title: Tactical Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

A. RESOURCES: ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROGRAM ELEMENT $84,348 $84,715 $103,900 $139,700 Continuing N/A

TT-I Target Acquisition and 20,071 25,211 32,950 45,100 Continuing N/A

Engagement

TT-2 Weapons Technology and 26,429 31,617 31,175 41,100 Continuing N/A

Concepts

TT-3 Naval Warfare 35,903 1'.1887 32,875 45,600 Continuing N/A

TT-4 Advanced Armor Technology 1,945 5,000 6,900 7,900 Continuing N/A

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element is dedicated to the development of advanced
technologies and concepts that will serve as the basis for development of the next generation, tactical systems.
The overall program goal is to substantively advance non-nuclear, tactical, combat capabilities with careful
consideration to both realistic cost and Service manpower constraints. The program technology development
objectives are grouped into four major categories: (1) improving target acquisition and engagement capabilities;
(2) advancing fire control, seeker, comand and control and weapon technology; (3) improving tactical naval warfare
capabilities; and (4) improving armor technology, all to counter the expanding tactical threats.

C. BASIS FOR FY 1983 RDT&E REQUEST: Overall project objectives are to develop advanced technology for the following
applications: (1) detection, acquisition and engagement of enemy ground and airborne targets with bistatic radar
sensors and weapons that, if successfully developed, will form the basis for a new generation of
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #62702E Title: Tactical Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

survivable battlefield systems with expanded performance capabilities; (2) the development of surveillance and
targeting concepts against next generation, low radar cross section, stealth vehicles; and (3) advanced imaging
infrared and millimeter wave radar seekers which may be applied to both gun-fired projectiles and missiles. Major
emphasis has been placed on developing the technology for (4) an advanced fire and forget anti-armor seeker capable
of achieving a high hit probability against advanced armored combat vehicles, (5) initiation of a concept to target
critical battlefield control nodes, (6) new indirect fire cannon concepts, (7) an all digital radar capable of
multi mode, adaptive operation in an ECM environment, and (8) use of electro-magnetic propulsion for gun
applications. Other objectives include (9) the development of processing algorithms to perform acoustic

ocean search, target localization, tracking and classification using the current
Additionally, (10) a major exploratory

effort is under way to develop means to integrate and correlate the outputs of a spectrum of wide area surveillance
sensors to provide Over-the-Horizon (OTH) targeting information to commanders at sea. Similiarly, (11) work is
also underway on the development of array with a satellite data read-out and (12)

Beyond passive submarine detection, (13) the use of high level acoustic sources is under study for active
ranging

. In the tactical ASW area, efforts proceed on (14) the use of off-board sensors and an
interconnecting data link to improve the acquisition performance of future torpedoes and the development (15) of a
new class of advanced submarine conformal sonar arrays embodying a newly developed technology base in hydrophones,
platform noise reduction, and array beamforming. The objective of the armor technology effort (16) is to explore
and demonstrate the technical feasibility of advanced armor systems to provide ballistic
protection against large and small caliber munitions.

D. COMPARISION WITH FY 1982 DESCRIPTIVE SUMMARY: The increase in Target Acquisition and Engagement (TAE) Project in
FY 1982, reflects the initiation of the counter stealth program, the critical node targeting program and the all-
digital radar program. Changes in major program milestones include a 12 month slip in the counter stealth
program, due to FY 1981 funding cuts.
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Program Element: #62702E Title: Tactical Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

The decrease in the Weapons Technology and Concepts program area in co.parison to that presented in the FY 1982
Descriptive Summary is primarily due to reductions to the Sanctuary Radar project, electromagnetic force (EMF) gun
program, tactical nuclear targeting project which was partially offset by the addition of the Advanced Indirect
Fire System (AIFS) program which had been transferred from E #62711E project EE-13.

The FY 1982 projected budget for the Naval Warfare (formerly Ocean Monitoring and Control) project reflects a
reduction of $7.1 million from the amount cited in the FY 1982 RDT&E Descriptive Summary. Reductions were related
to the transition of the Acoustic Research Center to Navy control and the progress of other former SEAGUARD
projects to Service transition. These were accompanied by a substantial increase in scope for the Ocean Tactical
Targeting and Advanced Conformal Submarine Array System, but the net result has been the decrease reported. All
other programs continue essentially as planned. In the FY 1982 summary, the Advanced Armor effort was included in
the Weapons Technology and Concepts Project.

E. OTHER APPROPRIATION FUNDS: None
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #TT-I Title: Target A uisition and Engagement
Program Element: #62702E Title: Tactical lechnology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The major goal of this project is to significantly increase the U.S. force's
capability to acquire and engage tactical targets. A significant problem on the battlefield of the future is to
locate, identify, and attack the enemy in both first and second echelon formations in weather, at night, and while
encountering defensive weapons, electronic countermeasures, and deception tactics. This project includes sensor
and weapons programs, each of which is designed to meet a current mission shortfall with advanced technology. To
meet this project goal, five ongoing elements are included: (1) bistatic radar techniques to increase radar
survivability by placing the vulnerable transmitter in a Sanctuary or by using existing "sanctuary" transmitters,
such as AWACS, operating with separate receivers; (2) a closed loop, deception electronic countermeasures (DECM)
concept, called Surgical Countermeasures, to operate against advanced radars and missile seekers; (3) advanced
detection and engagement concepts for defense against next generation cruise missiles

called Cruise Missile Defense; and (4) integrated active and passive location techniques called Critical
Node Targeting, for engaging second echelon force elements . A fifth
element added in FY 1983 is the All Digital Radar, which will use a digital signal processor to form the antenna
beams as well as process their output signals, providing enhanced detection and tracking capabilities at
significantly lower cost than conventional radars using conventional phase shifters.

G. RELATED ACTIVITIES: Project interaction with the Services include early information exchanges, with transition to
joint developmenrs when common program objectives and technology issues are identified. The Sanctuary Bistatic
Radar program is jointly funded by the Air Force and by the U.S. Army, both under Memoranda of Agreement. An
element of the Sanctuary Bistatic Radar program, called Tactical Bistatic Radar Development (TBIRD) forms the basis
for the USAF's Covert Strike program, PE #63103F. The Surgical Countermeasures program is jointly funded with the
Navy, under a Memorandum of Agreement, and exploits technology developed earlier by the Navy, under Program Element
62712N. Investigations of the Assault Breaker concept, the Forward Swept Wing technology, and the Battlefield
Exploitation and Target Acquistion (BETA) testbed, coupled with the Coherent Emitter Location System (CELT), all of
which had been included in this program element in FY 1980 and prior years, were transferred to PE 62711E in FY
1979, FY 1980 and FY 1981, respectively. Work on the Fire and Forget seeker, including the Advanced Forward
Looking Infrared (FLIR) system and the STARTLE millimeter wave sensor, which had been included in this program
element in FY 1980 and prior years, was transferred to PE #62702E, Project #TT-2 in FY 1981. Both the Cruise

Missile Defense and Critical Node Targeting programs are being developed with the U.S. Air Force Rome Air
156
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Development Center; joint funding and Memoranda of Agreement are anticipated. The Cruise Missile Defense program
applies the technology developed under the Netted Radar and Hybrid Signal Processing efforts, both included in this
program element during FY 1981 and prior years. The new element, All Digital Radar, is being developed with the
U.S. Army Missile Command; joint funding and a Memorandum of Agreement are anticipated.

H. WORK PERFORMED BY: All the efforts are funded with industry, which include: MIT/Lincoln Laboratory, Lexington,
Massachusetts; International Business Machines, Gaithersburg, Maryland and Owego, New York; Technology Service
Corp., Santa Monica, California; Hughes Aircraft Company, El Segundo, California; General Electric, Utica, New
York; TRW, Redondo Beach, California; Norden Systems, Norwalk, Connecticut; Raytheon Corporation, Lexington,
Massachusetts; Advanced Informatinn and Decision Systems, Inc., Mountain View, California; and E-Systems, Garland,

Texas.

1. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: The Sanctuary bistatic radar program (with the transmitter remoted from the
threat area) completed short range, feasibility tests and clutter measurements in FY 1977. As a result, the
development of a long range air defense testbed (ground-based receiver) and an air-to-ground attack testbed
(airborne receiver) were initiated in FY 1978. Air defense testbed experiments were completed in FY 1980, and
demonstrated for the first time that tactical air targets could be detected at long range

and in ground and sea clutter. This success gave rise to the Bistatic Alerting and cueing
element of the Sanctuary program which, in FY 1981, initiated design activity for a small, low cost, bistatic
battlefield threat warning and cueing receiver for the U.S. Army. The air-to-ground attack testbed (TBIRD) was
constructed to demonstrate both vulnerability reduction and performance enhancement -- through forward-looking
Synthetic Aperture Radar (SAR) mapping directly on the aircraft's velocity vector, something that cannot be done
with a monostatic radar. Development of the testbed continued through FY 1980 and initial tests were conducted in
FY 1981; they were not successful, primarily due to instrumentation difficulties. A second set of field tests are
planned in late FY 1982 and early FY 1983. Analysis of target glint reduction for semiactive (i.e., bistatic)
homing missiles was completed in FY 1979, and validated at Pacific Missile Test
Center, Pt. Mugu, California. In the Surgical Countermeasures program laboratory tests against an advanced
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radar successfully demonstrated r...e concept of closed loop deception, where victim radar antenna response
was monitored remotely, and fed back to control the deception signal. In FY 1981, development of a field test
demonstration system was started, in anticipation of field tests against Soviet radar emulators in FY 1982 and FY
1983. The Cruise Missile Defense program was begun in FY 1980 with a short series of tests and measurements of
forward scatter radar cross section parameters using Lest facilities available at the Pacific Missile Test Center,
Point Mugu, California. Work on CMD was interrupted in FY 1981 due to budget cut but will continue at an increased
level during FY 1982. For Critical Node Targeting, a bi-service multi-agency workshop was held to consider
vulnerabilities of the Soviet command and control structure and means of exploiting these vulnerabilities to
interdict second-echelon forces. The workshop's results led to formulation of the Critical Node Targeting program
which began in-house concept analysis in FY 1981. A preliminary design effort to reduce development risk was
completed on an advanced receiver concept called METASCAN as part of Critical Node Targeting. This new receiver
concept will analyze multiple signals for the determination of
force size and location. Work on the new element, All Digital Radar, was begun by defining a system concept and
constructing a preliminary breadboard at the U.S. Army Missile Command's laboratory.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: The major FY 1982 and out year program objectives
consist of design, evaluation, development, fabrication, field testing, and transition of technology and associated
system concepts.

In FY 1982, the Sanctuary bistatic radar program's long range air defense testbed transitions to the new Cruise
Missile Defense program for forward-scatter radar cross section enhancement measurements. The air-to-ground
tpstbed (TBIRD) initiates the second set of field tests, demonstrating silent attack, forward-looking synthetic
aperture radar (SAR) mapping, and ECCM performance. The testbed includes real time operation and hybrid
monostatic/bistatic operation. Fabrication of the Bistatic Alerting and Cueing (BAC) testbed is started. In the
Surgical Countermeasures program the brassboard testbed development is complete and field tests are started at NWC,
China Lake, California. Technology related to the Advanced Surveillance Radar and to Hybrid Signal Processing,
reported in the FY 1982 RDT&E Descriptive Summary, is transferred to the Cruise Missile Defense program. The
Cruise Missile Defense program analyzes new sensor and signal processing concepts for detecting, tracking and
engaging air vehicles, flying at low altitudes,
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Concepts include low frequency airborne radars (Teal Rain Radar), forward scattet and multistatic radars,

pecialized signal processing, and low cost, proliferated sensors. The Critical Node Targeting program conducts a
comprehensive system analysis to identify the critical parameters required to locate and target enemy force
elements, . A
critical experiment is planned during FY 1983 using existing sensors to assess the feasibility of the
concept and to refine systems requirements. Engineering definition of the radar and electronic support measures
systems are derived from the systems study. The METASCAN receiver is designed, breadboarded and initial
fabrication has begun. A detail test plan is developed to assess the full potential of the receiver's concept.
The All Digital Radar program begins concept and design formulation to identify critical areas of design and to
develop a testbed for the medium-range tactical air defense mission.

For the FY 1983 Sanctuary bistatic radar program, the air-to-ground attack testbed (TBIRD) will have completed its
field demonstration, and be transitioned to the Air Force as part of their Covert Strike Program. The Bistatic
Alerting and Cueing (BAC) concept will commence joint field tests with the U.S. Army, using the All Weather
Airborne Control System (AWACS) and simulated Stand-Off Target Acquisition System (SOTAS) radars as the standoff
illuminators. In the Sugia Countermeasures program, field tests against advanced radar/seekers will have been
completed, and the program transitioned to the U.S. Navy. In the Cruise Missile Defense program design, simulation
and evaluation of low frequency airborne radar techniques and the forward scatter/multistatic radar concepts will
have been completed, and integration efforts for field test demonstration of the most promising techniques will
begin. In the Critical Node Targeting program the system analysis has been completed, with the delivery of a
detailed system definition, operational performance estimates and technology issues. The critical technology
issues are identified and a system demonstration will commence with the initiation of the design and fabrication of
the critical sensor components, both active and passive. The METASCAN advanced development receiver will undergo
an extensive test program to determine its fidelity across the intercept bandwidth. Detailed application
assessments will be undertaken to determine the proper demonstration project for this versitile receiver concept.
The All Diltital Radar designs will be complete and construction of a concept-feasibility model begun.

For FY 1984, the Bistatic AlertinR and Cueing (BAC) program will have completed a joint field demonstration and, if
successful, will transition, to the U.S. Army for advanced development, possibly in the Short Range Air
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Defense Systems-Command and Control (SHORADS-C
2
) testbed. In the Cruise Missile Defense program, operational

requirements and technical interfaces will have been identified, followed by design initiation of testbeds for the
selected approaches. The testbed development and integration of at least two competing approaches is anticipated.
In the Critical Node Targeting program, the active and passive sensor will be fabricated and will begin final
integration into the demonstration platform. Three additional METASCAN receivers will be developed for testing in
an emitter location system. The systems will be transferred to the Critical Node Targeting effort. The All
Digital Radar testbed will be completed and joint testing with the U.S. Army begun.

3. Program to Completion: This is a continuing program. New initiatives will be evaluated as technology options
permit. The bistatic hybrid radar technology will have been transferred for both retrofit and new radar
development by the Services, starting in FY 1984. Field demonstrations of the new Cruise Missile Defense
technologies will be conducted starting in FY 1984, and continuing through FY 1985; Service transition is
anticipated in late FY 1985. Field demonstration of the Critical Node Targeting testbed will commence in the
United States in FY 1985, continuing into FY 1986 with a European demonstration; Service transition is anticipated
in FY 1986. The All Digital Radar will be proven in a field demonstration and transferred to the U.S. Army for
further development in medium-range air defense.

4. Milestones: Milestones cited in the FY 1982 Descriptive Summaries with completion dates through Mid FY 1982
have been completed or are expected to be completed on schedule, except as noted below:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Early FY 1982 Mid FY 1982 Surgical Countermeasures Field Delay in contracting work with industry.
Test.

Mid FY 1981 Mid FY 1982 Sanctuary Radar Air-To-Ground Retest scheduled in FY 1982 to verify and
(TBIRD) tests, extend data taken in FY 1981.

1CO
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Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1982 Late FY 1982 Hybrid Monostatic/Bistatic/LPI No change.
Radar Integration.

Late FY 1982 Early FY 1983 Field Tests for Bistatic Slipped due to delays in source selection
Alerting and Cueing. contract award.

--- Mid FY 1983 Transition of TBIRD to the USAF. New milestone.

Mid FY 1983 Mid FY 1984 Development of a Critical Node Effort delayed one year because the program
Targeting (CNT) testbed. was not funded in FY 1981.

Late FY 1983 Late FY 1984 Selection of Cruise Missile Delayed because the program was not funded
Defense Concepts for Field Tests. in FY 1981.

--- Mid FY 1984 Metascan Receiver transitioned to New milestone.
CNT Program.

--- Mid FY 1985 Demonstration of CNT testbed New milestone.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Target Acquisition & Engagement 20,071 25,211 32,950 45,100

Programs in this project are jointly funded by the Army, Navy and Air Force. 1

I----. -. .



him

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #TT-2 Title: Weapons Technology and Concepts
Program Element: #62702E Title: Tactical Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The overall objective of Weapons Technology and Concepts is to offset the
greater number of enemy weapon systems on the modern battlefield with the increased effectiveness of our weapon
systems. This project includes the development of advanced seeker technologies for precision guided munitions and
the application of those technologies in both direct and indirect fire weapon systems; the development of new
propulsion technologies for direct and indirect fire weapon systems; and investigation of new concepts for
enhancing battlefield command and control. The Assault Breaker program, originally a part of Project #TT-2, is now
described under PE #62711E: Experimental Evaluation of Major Innovative Technologies (EEMIT). The Advanced Seeker
Technology program (formerly Tank Breaker and Advanced Indirect Fire System - AIFS) will develop seeker technology
for the use of terminally guided munitions to attack and defeat advanced armored combat vehicles in both open and
urban terrain. The Advanced Seeker Technology program includes the development of advanced imaging infrared and
wave millimeter seekers, automatic target tracking, low cost guidance and control, and missile trajectory control
to achieve top attack against armored targets. The Electro-Magnetic Gun (EMG) prog:-am explores the utilization of
alternative electromagnetic propulsion techniques for gun and launcher applications. The primary purpose of this
program is to demonstrate the feasibility of this technology for military application by developing an EMG
laboratory launcher system and ultimately technology demonstration systems for air defense, armor, or artillery
applications. The EMG hypervelocity laboratory launcher will provide a unique capability for basic and applied
research in electromagnetic propulsion and terminal ballistics by providing a capability to accelerate
projectiles to very high velocities . The Advanced Seeker Signal Processing (ASSP) program
is a new activity and takes the place of effort on the Guided Anti-Armor Motar Projectile (GAMP) contained in last
year's submission. Precision terminal guidance for the broad class of ground targets has been under investigation
by DARPA and the Services for the past five years. Existing programs for the development of Terminally Guided
Submunitions (TGSM) are based upon low resolution infrared seeker technology that is currently available. TGSM
target acquisition algorithms for target detection and acquisition have been based upon gross amplitude and size
information. As more advanced high resolution imaging infrared focal plane array sensors become available, a more
advanced set of target acquisition algorithms must be developed and tested. This effort will do that. Development
of improved terminal guidance signal processing techniques will enhance the operational capability of terminally
guided munitions using advanced sensors. Success in establishing such a capability would substantially reduce the
numbers of munitions required, reduce collateral damage, permit use of smaller warheads, and reduce launcher and
countermeasure vulnerability. The Advanced Command and Control Systems Technology is a new initiative, with the
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following rationale. The capability for survivable, reliable, r.al-time command and control (C
2
) for management of

the battle is one of the most critical requirements for the Services today. A major problem in current C systems
is that individual data processing systems have been developed that cannot collectively share data. Further, both
data processing and communication systems have been developed from the perspective of data processors and
communicators rather than the user commander and his staff. Both DARPA and the Army are investigating means of
providing integrated communications and processors to support the near real-time information flow required among
processors, sensors, and commanders. These efforts are coordinated closely and approached not only from the
perspective of data processing and communications technology, but also from the systems perspective of analysis and
integration of user requirements, starting at the small unit levels and progressing up to the Division level. This
requires the development of new technological concepts, advanced processing, data exchange, and display. Advanced
techniques of communication technology will be considered and evaluated.

G. RELATED ACTIVITIES: The Advanced Seeker Technology program is applicable to Army and Marine Corps man portable
anti-tank systems, as well as air-to-surface anti-tank weapons, and anti-air weapons. The Electro-Magnetic Gun
(EMG) program is a joint effor with the Army Ar.aments Research and Development Command (ARRADCOM) and has
maintained close ties with related work pursued by both the United States Air Force and the Government of
Australia. Further, the Navy's on-going program in pulsed power sources (funded through both the Office of Naval
Research and the Naval Air Systems Command) can be expected to contribute in the area of energy supplies and
storage devices for electromagnetic gun-type weapons. The entire Department of Defense (DoD) effort is coordinated
by the so-called "DoD Working Group", which includes representatives of the Services, the national laboratories,
and DARPA. DARPA will demonstrate the feasibility of EMG technology for military development, ARRADCOM will have
primary Service responsibility for implementing the technology in advanced development programs. The Advanced
Seeker Signal Processor program enhances technology developed under Assault Breaker and the Advanced Seeker
Technology program.

H. WORK PERFORMED BY: About 85% of the work is performed by industry, 5% by universities, and 10% by DoD in-house
laboratories. The principal contractors are: Hughes Aircraft Corporation, Canoga Park, California; Martin
Marietta Corporation, Orlando, Florida; Norden Systems, Incorporated, Norwalk, Connecticut; AVCO, International,
Wilmington, Massachusetts; Texas Instruments, Dallas, Texas; and Northrop Corporation, Palos Verdes, California.
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Universities include: University of Ca:ifornia - Los Alamos Scientific Laboratories, Los Alamos, New Mexico;
Lawrence Livermore Laboratories, Li-,"rmore, California; Massachusetts Institute of Technology, Cambridge,
Massachusetts; University of Teac, Austin, Texas; and U.S. Naval Postgraduate School, Monterey, California.
Government laboratories a-e: U.S. Army ..rmrnents Research and Development Command, Dover, New Jersey; U.S. Army
Missile Command, Huntsville; Alabam.; S, A'r Force Armament Development Test Center, Eglin Air Force Base,
Florida; and White Sands U:issil. Rauge, New w'exico.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PRO2Ri4S:

1. FY 1981 and Prior Accomplishments: Advanced Indirect Fire System (AIFS): This program was initiated in early
FY 1979 in cooperation with the U.S. Army to develop an advanced technology, autonomous weapon system with self-
contained target acquisition. DARPA concentrated on the development of terminal homing, lock-on-after-launch
seeker technology for a cannon artillery projectile. Phase I definition studies for competing projectile/seeker
concepts were completed in October 1980. Two prime contractors were selected for Phase II of this program,
critical component development. Critical technologies were investigated for advanced infrared and millimeter wave
radar seekers, for ramjet propulsion and flight control for an extended range eight inch projectile, and for system
designs for both eight inch and 155 mm projectiles.

Electro-Magnetic Gun (EMG): By FY 1980, engineering designs were completed and fabrication initiated for a large
hypersonic laboratory rail gun intended to accelerate a projectile to a velocity of

. This device will be installed in mid FY 1982 at the Army Armaments Research and Development Command
(ARRADCOM), Dover, New Jersey, where it will be used in a coordinated program for advancing the technology base in
rail gun components, power supplies, projectiles, and hypervelocity terminal ballistics. Simultaneously during FY
1980 and 1981, several alternative electromagnetic launcher configurations were examined, including explosively
Iriven rail guns, plasma pinch accelerators, and helical rail guns capable of launching small gliders at high
payload efficiencies. In the power supply area, prior to FY 1981, substantial progress was achieved in reducing
the size and weight of homopolar generator systems capable of supplying the energy required (tens of Megajoules)
for weapon scale launchers, and several prototypes were built. In late FY 1981, operational analyses were
completed for gun systems incorporating emerging electromagnetic propulsion technologies and indicated that the1LI
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significant increases in projectile speeds available here can produce major increases in effectiveness in
applications where reduced time-of-flight and/or increased projectile kinetic energy are important factors.

Advanced Seeker Technology: This program, formerly called Tank Breaker and the Advanced Indirect Fire System, was
initiated in April 1980 after concept definition studies and the results of the Fire and Forget Seeker program
indicated the potential for an advanced manportable anti-armor/assault weapon system to integrate emerging
technologies for high density imaging infrared focal plane arrays, advanced signal processing, missile guidance and
control, reduced impulse launch mechanisms, progressive burning rocket motors, and advanced warheads in a low cost,
high performance, day/night, fire and forget missile. Four contractors demonstrated competing concepts for imaging
infrared focal plane array seekers, missile launch, and guidance and control throughout FY 1981, culminating in
captive flight tests in first quarter 1981.

Advanced Seeker Signal Processing (ASSP): ASSP is a FY 1981 initiative. Algorithms for signal enhancement and
target acquisition in clutter will be developed and optimized; then implementation in hardware capable of real-time
processing will begin. Conceptual design, guidance and control analysis, and modeling will begin, as will
development of Phase I test plans.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: Advanced Seeker Technology: Critical seeker and tracker
development will continue with captive flight tests in IQ 1983 and evaluation of lock-on-before-launch, fire and
forget imaging infrared seekers. Programs also pursues advanced lock-on-after-launch (LOAL) seeker technology in
both infrared and millimeter wave spectra.

Electro-Magnetic Gun (EMG): In FY 1982, the final components for the EMG laboratory hypervelocity launch system
were fabricated and assembled, and coumissioning tests are underway. Following their completion, the laboratory
system will be installed at the Army Armaments Research and Development Command (ARRADCOM), Dover, New Jersey (mid
FY 1982), where a diagnostic system for the planned test series is in procurement. Engineering design is underway
on critical components for a new family of compact homopolar generators, and several higher efficiency launcher
alternatives will be investigated experimentally. Further experimentation is being carried out on the EMG

launching of actual military projectiles (for anti-air warfare), and initial concept design studies are being

9
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commissioned for the first of the proposed military demonstration systems (probably an EMG artillery launcher). In
FY 1983, a coordinated technology program will be run on the ARRADCOM launcher to further develop the technology
base in rail gun components, projectiles, power conditioning equipment, and hypervelocity terminal ballistics. The
concept designs begun in FY 1982 will be refined to identify needed critical component development, and iniial
design studies for other military applications will begin. Exploratory development of alternative propulsion and

pulsed-power technologies will continue. In FY 1984, actual fabrication of selected components of the first EMG
demonstration system will begin, and development will continue on the other application systems identified in the
1983 programs.

Advanced Seeker Signal Processing (ASSP): Development and refinement of target acquisition algorithms and their
implementation in teal-time capable hardware will continue. Phase I will be completed with helicopter captive

flight test of the seeker/signal processor and the technology will be transitioned to the Army for Phase II
development and demonstration in an advanced TGSM. No DARPA effort beyond FY 1983 is currently planned.

3. Program to Completion: Electro-Magnetic Gun (EMG): Exploratory development of the EMG technology
demonstrator will continue to completion in FY 1985, with field evaluation of operational performance of the system

and its potential application (to tank, artillery, or air defense guns).

Advanced Command and Control Technology: This program is an FY 1982 initative in response to a request by the

Chief of Staff, USA. Maneuver command and control requirements at battalion and lowe- unit levels will be
analyzed, organizational and operational concepts developed, and a maneuver operations command and control
simulator developed. An accelerated program for operator interface research will be initiated. These efforts will
be coordinated with on-going activities at U.S. Army Human Engineering Laboratory, the 9th Infantry Division High
Technology Testbed, and the DARPA/A~my testbed. Maneuver operational command and control concepts will permit
evaluation of Advanced Technology C techniques. With the Army, testbed hardware will be fabricated and evaluated
as part of the operational command and control system in a brigade/battalion level field exercise. Operational
concepts and testbed hardware will then be integrated by the Army for testbed evaluation. Field evaluation of
testbed hardware in the testbed will be conducted and the technology transferred to the Services.

I.
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4. Milestones:

Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Advanced Seeker Technology

-- Early FY 1983 Seeker/Tracker Captive Flight New Milestone.

Test. (LOBL)

Electromagnetic Force Gun

Mid FY 1981 Early FY 1982 kssembly of EMG hypervelocity Difficulty in contracting and procurement

launcher, of unique sub-system components.

Early FY 1982 Mid FY 1982 Transfer of EMG hypervelocity Delay (above) in completion of assembly.

launcher to ARRADCOM.

Early FY 1983 Late FY 1982 Initiate development of EMG Technology available earlier than antici-

technology demonstrator. pated.

Late FY 1985 Completion and demonstration of New Milestone.

first prototype system.

Advanced Seeker Signal Processing (ASSP)

-- Early FY 1982 Phase I Project Initiation. New Milestone.

-- Mid FY 1983 Captive Flight Test. New Milestone.

167
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Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1983 Transition to Army for Phase II. New Milestone.

Advanced Command and Control Technology

- id FY 1983 Definition of advanced technology New Milestone.

elements.

Late FY 1984 Demonstration of critical sub- New Milestone.

components and advanced tech-

nology control functions.

Late FY 1985 Evaluation of total system con- New Milestone.

cept in the ADDS testbed and
transition to the user.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

Weapons Technology and Concepts 26,429 31,617 31,175 41,100

The programs within this project are jointly funded with the Army.
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F. DETAILED BACKGROUND AND DESCRIPTION: The objective of the Naval Warfare project is to evaluate, analytically and
experimentally, new technologies and system concepts which, if fully developed and deployed, would significantly
enhance our capability to maintain effective surveillance, targeting, and control of surface and subsurface ocean

areas. While continuing the emphasis on surveillance of the Soviet Submarine Launched Ballistic Missile (SLBM) and
attack submarine forces, the overall program has been expanded to address the full range of ocean warfare issues
including advanced techniques for Over-the-Horizon (OTH) weapon targeting for both surface and submerged targets,

and the development of more capable weapon vehicles and warheads to meet the expanding Soviet threat. The total
program emphasizes the development and at-sea experimental evaluation of functional prototypes of critical
technology elements or advanced system concepts prior to the commitment by the Navy of major resources in advanced

and enginee~ing development. Programs currently being conducted or recently completed follow:

Until FY IY61, Project SEAGUARD was DARPA's major initiative in exploring fundamental physical and technological
limitations on long range undersea acoustic surveillance, and it included advanced signal processing research,
passive receiving array technology, and active surveillance research. Although the SEAGUARD charter officially
expired at the end of FY 1980, several of the constituent programs have continued with separate goals and
objectives to support ongoing Department of Defense requirements. Among these are: (1) The Acoustic Research
Center (ARC), to support experimental evaluation of the limits of advanced signal processing techniques in the
areas of detection, tracking, and localization. Massive distributed processing
capabilities,

permit real-time signal processing research and experimentation

to be conducted without interfering with the routine operation of the SOSUS system. The ARC serves increasingly as
a data source and testbed for advanced processors considered by the Navy for operational use and constitutes a
major element in proof-of-concept demonstrations planned for the Advanced Autonomous Array (FY 1981), Ocean
Tactical Targeting, and Active Surveillance Programs; (2) The Advanced Autonomous Array (A3) program, to
demonstrate an advanced system concept for rapidly deployable, expendable horizontal line array sonobuoys, which

incorporate in-buoy microprocessing and (3) The
Active Surveillance program to quantify the fundamental limits of long-range active
acoustic detection performance imposed by ocean reverberation, propagation, noise, and target strength.

Additionally, a new effort in this area began in FY 1982: (4) the Long Haul Array Program is investigating the
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application of fiber optic cabling and telemetry techniques to the design of acoustic arrays

Finally, (5) the Optical Signal Processor and
Systolic Array Processor programs apply fast optical technology and novel digital architecture, to advanced signal
processing algorithms needed in multi-channel processors for towed and conformal array applications.

The Naval Warfare project is se..king to expand involvement in the "end game" of ASW and the larger issue of Ocean
Warfare in general. Major Tactical ASW and Ocean Warfare research programs include: (1) The Advanced Conformal
Submarine Acoustic Sensor (ACSAS), which is intended to establish the basis for a new class of hull-mounted attack
submarine sonars, with performance limited only by basic acoustic, hydrodynamic, and noise control considerations;
(2) The Remotely Guided Autonomous Lightweight (REGAL) Torpedo program, which develops and evaluates concepts to
substantially increase the projected acquisition range of advanced lightweight torpedoes

(3) The Ocean Tactical Targeting (OTT) program, which
addresses the advanced technologies for acquiring and processing long range signals to provide
Over-the-Horizon targeting information to tactical Navy units. This program provides the technologies necessary
for target designation on an ocean basin scale; (4) The Advanced Undersea Vehicle program, which is a new
initiative in which aerospace technologies are being applied to the design of a small submersible,

and (5) the Fiber Optic Sensor
program, which exploits emerging fiber optic technology to demonstrate full system level acoustic sensing in both
the towed array and submarine conformal array applications.

G. RELATED ACTIVITIES: Although the project SEAGUARD charter officially expired at the end of FY 1980, coordination
with the Navy on the continuing programs is carried on with representatives of the Under Secretary of Defense for
Research and Engineering, the Assistant Secretary of the Navy for Research, Engineering and Systems, and the Chief
of Naval Operations. The Acoustic Research Center and related Anti-Submarine Warfare (ASW) signal processing
research programs are coordinated through the Naval Electronics Systems Command (NAVELEX), which provides joint
Navy funding for these efforts. The Active Surveillance program is related to the NAVELEX-320 Active Adjunct
Undersea Surveillance (AAUS) program, and a joint Memorandum of Agreement (MOA) has been signed

170

Ai .a w 4a. A l.. '~7 ....-. ~ 6 . .

4

- .,,.[



FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #TT-3 Title: Naval Warfare
Program Element: #62702E Title: Tactical Technology
DoD Mission Area: 530 Budget Activity: I. Technology Base

between DARPA and the Naval Material command (NAVMAT) relative to this effort. In FY 1981, close cooperation was
established with the Navy's Strategic Systems Project Office (SSPO) to explore the implications of the program's
results for the vulnerability of U.S. submarines. The Remotely Guided Autonomous Lightweight (REGAL) torpedo
program complements the Navy's Advanced Lightweight Torpedo (ALWT) program by pursui'g advanced alternative
technologies. Coordination between REGAL and ALWT is effected through the Naval Ocean Systems Center, which is the
Navy's agent for ALWT and DARPA's agent for REGAL. The Ocean Tactical Targeting (OTT) program complements the
Navy's Over-the-Horizon (OTH) and Integrated Ocean Surveillance programs, by pursuing the multi-sensor integration
problem, and is coordinated with the Naval Electronics System Command (NAVELEX), a DARPA program agent, and the
Naval Ocean Systems Center (NOSC), as technical coordinator. The Fiber Optic program is coordinated through the
Navy's Fiber Optic Sensor System (FOSS) program, which is jointly sponsored by five separate Navy commands. The
Optical Signal Processor and Systolic Processor programs are coordinated through the Naval Electronics Systems
Command (NAVELEX) and the Naval Sea Systems Command (NAVSEA). A Memorandum of Understanding to formalize the
Systolic Processor program is in review, and an MOU for the Optical Signal Processor program was signed in FY 1980.
The Advanced Autonomous Array (A3) is coordinated through the surveillance office of NAVELEX, which provides
funding of supporting activities at the Naval Ocean Systems Center (NOSC). Similarly, the Long Haul Array Program
is also coordinated with NAVELEX, which has sponsored the development of certain aspects of the required technology
base. The Advanced Conformal Submarine Acoustic Sensor program is being pursued as a joint venture by DARPA, the
Office of Naval Research, and the Office of the Chief of Naval Operations (Submarine Warfare). Both Executive and
Steering Committees with representation from each of these groups have been set up, and close coordination is
maintained with the Navy's exploratory and advanced development programs in this area, through the Naval Sea
Systems Command (NAVSEA).

H. WORK PERFORMED BY: About 85% of the work is carried out by industry, 5% by universities, and 10% by DoD in-house
agencies. Industrial contractors involved in research programs under this project are: Bolt, Beranek and Newman,
Inc., Arlington, Virginia and Cambridge, Massachusetts; American Satellite Corp., Washington, D.C.; Stanford
Research Institute, Menlo Park, California; Institute for Defense Analyses, Arlington, Virginia; Systems
Development Corp., Sunnyvale, California; A. D. Little, Boston, Massachusetts; RCA, Camden, New Jersey; Sanders
Associates, Nashua, New Hampshire; Systems Planning Corporation, Arlington, Virginia; Pacific-Sierra Research
Corp., Santa Monica, California; Verac, Inc., San Diego, California; ESL Corporation, Sunnyvale, California; Ampex
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Corporation, Redwood City, California; Honeywell, Incorporated, Bloomington, Minnesota; Ensco, Inc., Springfield,
Virginia; ORINCON Corporation, La Jolla, California; XYBION, Cedar Knolls, New Jersey; ARGO Systems, Sunnyvale,
California; and Sperry Systems, Benicia, California. The universities are: University of Texas, Austin, Texas;
University of California, Los Angeles, California; and University of California, San Diego, California. The in-
house effort is performed by the Naval Ocean Systems Center, San Diego, California; the Naval Underwater Systems
Center, New London, Connecticut and Newport, Rhode Island; the Naval Ship Research and Development Center,
Carderock, Maryland and Annapolis, Maryland; the Pacific Missile Range Facility, Kauai, Hawaii; and the Naval
Oceanographic Research and Development Activity, Bay St. Louis, Mississippi.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: Acoustic Research Center (ARC): Since 1976 surveillance experiments and
demonstrations of increasing complexity at the ARC have contributed to new processing techniques in detection,
tracking, and classification for undersea and ocean surveillance.

The fields in which the ARC has contributed either directly by transition of algorithms into operational use, or by
providing confidence in approaches for further development or implementation are: tracking in a multi-target
environment; detect-after-track methods; data base management for the series recall, as well as for target report
association and merging. One fast optical signal processor for inter-array processing has been installed and is
being tested for very large open ocean searches. Two additional optical signal processors of alternative design
will be installed later in FY 1982. In FY 1981 the ARC participated in the real-time data collection and post
exercise analysis of the Advanced Autonomous Array (A3) major sea test. Another broad area search experiment using
the fixed arrays was conducted in FY 1981,
using the maximum resident computational capacity.
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The ARC participated in the Ocean Tactical Targeting (OTT) experiment providing surface and

subsurface targeting for ocean warfare. The ARC continues to serve as a hub for advanced development of fixed
surveillance processing alogrithm development, to be transitioned to the operational SOSUS systems through
commonality of processing hardware. Based on negotiations initiated in FY lq8O, a Memorandum of Agreement (MOA)
was signed between DARPA and the Navy in FY 1981 and will lead to transfer of the ARC to Navy management.

Advanced Autonomous Array (A3): Building on the successful microprocessor demonstration conducted in FY 1978, the
full scale inbuoy processing system was designed, fabricated and tested by mid-FY 1980. An intensive set of pre-

tests was conducted during FY 1980,
In October 1980, the A3 system was deployed in a full demonstration sea test and

operated in conjunction with the ARC.
In September 1981, a second full scale sea test was conducted off Bermuda to collect a long

time series of A3 hydrophone data.
the feasibility and promise of autonomous buoy systems with significant internal processing

capability has been demonstrated.

Fiber Optic Sensor: Following successful demonstration of a fiber optic hydrophone in FY 1980, the specifications
for a fiber-optic towed array and cable system have been developed. In addition, a series of
detection sensors have been developed in a "glass-board" configuration.

Remotely Guided Autonomous Lightweight (REGAL) Torpedo: Initially, the REGAL demonstration vehicle, guidance
computer and vehicle-control algorithms were developed and tested at the sub-system level, and the acoustic
environment of the sea test area was characterized. During FY 1980, an extensive series of man-in-the-loop sea
tests was conducted; design of a fiber-optic communications link between sensor and weapon was completed and
torpedo fiber optic spool hardware was designed and procured.

Further, an engagement encounter model was developed, and a simulation/analysis of
the parameters of the REGAL torpedo system was commenced.
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Active Acoustic Surveillance: A demonstration in 1978 showed that long-range
detection of submarine targets was feasible Subsequently, several types
of air guns were tested and improved A major milestone demonstration
was successfully conducted in FY 1980,

Boundary

reverberation (from surface and bottom) proved almost nonexistent after an initial surge to botcom interference
The air guns have now passed an extensive reliability improvement program and are ready

to be used in a major validation test with an actual submarine target.

Ocean Tactical Targeting (OTT): Initial tasks in the areas of sensor data fusion, artificial intelligence, sensor
cueing and feedback control techniques, and data base management have been completed. The major FY 1981 objective,
the completion of a data acquisition experiment

was successfully achieved.

The experiment resulted in the achieving of a rich data base as well as limited real time
demonstration and validation of research results.

Advanced Conformal Submarine Acoustic Sensor (ACSAS): This is a new program start for FY 1982 and thus there are
no prior accomplishments. This effort will build, however, on a large existing technology base in array and
hydrophone development, hydrodynamics, submarine silencing, and array signal processing.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: Acoustic Research Center (ARC): In FY 1982, the ARC
will continue to stress development of algorithms for large area search and localization using both fixed and
mobile surveillance assets.

In FY 1983
the management of the ARC and major ARC program development will transition to the Navy in accordance with the MOA.
DARPA's involvement in the ARC will then be limited to using the facility for development of specific processing

17 algorithms and support of major 
surveillance programs.
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Principal thrusts for future years will include: development and validation of OTT Fusion Center software; sensor

enhancements/modifications and establishment of additional communications between added tactical targeting sensors
and the fusion center; and preparation for and conduct of a major, real-time OTT concept demonstration,

Optical Signal Processing: In FY 1981, three two dimensional optical processing systems were developed. In FY
1982, these systems will be integrated and individually tested in parallel with the existing digital processor at
the Acoustic Research Center (ARC). All three systems will subsequently be put on line and tested against each
other and the digital system. Conceptually, the optical processors should be faster than the
conventional digital systems, but a major problem is to provide an output format sufficient to handle this speed.
The output format question will be thoroughly addressed in FY 1982. In FY 1983 upgrades will be made to the
existing optical processors and evaluations conducted to demonstrate operational significance prior to transfer to
the Navy. In FY 1982, a new initiative will be started in systolic processor architecture, which will allow
computationally intensive signal processing techniques to be performed in real time. After developing and
producing the required VLSI electronic components in FY 1983, the technology will be demonstrated

for tactical and surveillance applications.

Advanced Undersea Vehicle (AUV): Having established that the hydrodynamic configuration and energy supply are no
longer pacing problems for the particular low speed, long endurance mission of interest, the program has turned in
FY 1982 to a specific engineering prototype design, with emphasis on navigation and control aspects. In FY 1983
and beyond, this design will be successively refined on the basis of critical experiments, and a sea test version
constructed for testing in FY 1985.

Fiber Optic Sensor: In FY 1982 the development of a fiber optic towed array Feasibility Demonstration Model (FDM)
commences, the signal conditioning modules, the fiber optic receivers, and tow cable will be developed. Late in FY
1982 the tow cable will be manufactured and delivered.

In late FY 1983 the
integrated tow cable will be given an in-water calibration test.
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Advanced Autonomous Array (A3): The FY 1982 effort is directed towards the continued analysis of the September
1981 sea test data, as well as the definition of shore lisplay and monitoring systems for an A3 system. The
program itself is at a critical juncture in FY 1982, the initial technology demonstration having been made, and
further development requiring upgrade of specific aspects, such as the processing capability, the array, the
telemetry system, or shore station processing. The DARPA involvement in A3 will begin winding down in FY 1982,
with the technology and insight gained applied to other (new start) programs. As part of the Navy/DARPA transition
process, DARPA will continue a limited effort in the development of some of the higher risk technology areas.

Remotely Guided Autonomous lightweight (REGAL) Torpedo:
The program will be heavily sea-test

oriented with sea-runs becoming successively more complex as target dynamics are introduced; the newly developed
brassboard sensor (a horizontal planar array) integrated and tested; and long fiber-optic
communication links tested. The final demonstration test series will commence in late FY 1982

Transition of the developed technologies to the Navy will occur by end-FY 1983.

Active Acoustic Surveillance: In early FY 1982, a long range submarine detection experiment was
conducted The test was initially
scheduled for early FY 1981, but delays in the fabrication of the receiving array and a requirement to expand the
test have forced the delay. In FY 1982 the results of this test will be
documented and analyzed with the program being transitioned to the Navy in late FY 1982.

Ocean Tactical Targeting (OTT): The OTT effort during the first half of FY 1982 will consist of analysis of the
data collected during the FY 1981 demonstration. This analysis will lead to mid FY 1982 assessment of OTT concept
feasibility and a decision on continuance. Given a decision to continue, major thrusts for the remainder of FY
1982 will include: expansion of the artificial intelligence effort;

improvement of the fusion center to include real-time experimentation and additional
tactical targeting sensor sources; development of a functional design for a prototype OTT Fusion Center; and
identification of tactical targeting specific sensor modifications/enhancements necessary for cued operation.

17

ii



FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #TT-3 Title: Naval Warfare
Program Element: #62702E Title: Tactical Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Long Haul Array: During FY 1982 a design for a long-haul fiber optic telemetry link is being developed. In
addition the telemetry repeaters, couplers, and power systems will be selected or designed. An electronic acoustic
array will be selected using existing technology.

Advanced Conformal Submarine Acoustic Sensor (ACSAS):
this program seeks to

evolve a design for an attack class submarine sensor suite that is optimum from an acoustic detection point of
view.

The FY 1982 program is aimed at starting efforts in the following six task areas: Operational utility, hydrophones
and inner decoupler, flow noise and outer decoupler, structural noise propagation, measurement experiments and
noise simulations, and beamforming algorithms. FY 1982 efforts in the above areas are to be presented in a series
of technical workshops in the Spring of 1982 during which decisions and recommendations on each of the technical
tasks will be made to the ACSAS program managers. These technical workshops provide the basis for detailed program
planning for FY 1983.

The FY 1983 program will continue efforts on each of the six tasks identified in the FY 1982 program and, in
addition, will begin to add tasks devoted towards the experimental conFiguration and requirements for a quarter
scale model demonstration. Work will also begin on quantifying the hull and sensor design so as not to adversely
impact normal ship maintenance procedures such as dry-docking and hull inspections. A major objective of the FY
1983 program will be to add naval architecture inputs so as to refine the acoustically optimized hull configuration
into an operationally practical and realizable platform.

The FY 1984 program will significantly increase the work efforts on design and instrumentation for the quarter
scale model demonstration. Increased program funding levels reflect this emphasis due to equipment and
instrumentation requirements.
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3. Program to Completion: Acoustic Research Center (ARC): Full transition to the Navy for ARC operations support
is expected in late FY 1982. DARPA expects to remain a testbed user, when necessary, as validation of new ocean
warfare concepts warrant, and as the optical processing research continiies.

Ocean Tactical Targeting (OTT): The offort will continue extension of freescan theory, integration of algorithms,
and coding of a knowledge based system to aid resolution of correlation ambiguities. The prototype fusion center,
communications network, and data display terminals will be ready to support a late FY 1984 fleet demonstration.
The technology transfers will occur across the FY 1983 to mid FY 1985 time frames.

Fiber Optic Sensor: Building on the success of the prototype fiber optic tactical array module, a full scale array
will be tested in the ocean environment

Optical Signal Processing: The final operational demonstration of the two dimensional optical signal processing
system will be conducted in FY 1984, with transition to the Services scheduled for early FY 1985.

Long Haul Array: A long haul fiber optic array cable will be developed and demonstrated
The array will then be transitioned to the Navy for use and follow-on development

Advanced Undersea Vehicle: It is anticipated that major technological results, as well as a specialized point
design for a slow-speed, high endurance vehicle will transition to the Navy in

Advanced Conformal Submarine Acoustic Sensor (ACSAS): The ultimate system design will be tested
and its construction, trails, and subsequent data analysis will be the major thrust of the remaining portion

of the program.

4. Milestones: The milestones cited in the FY 1982 Descriptive Summaries with completion dates through Mid FY
1982 have been completed or are expected to be completed on schedule, except as noted below:
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Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Advanced Underwater Vehicle:

--- Late FY 1985 At-sea demonstration. New Milestone.

rEGAL Torpedo:

mid FY 1983 Early FY 1983 Final REGAL Demonstration and Early success in FY 1982 field tests.
Transition to Navy.

Advanced Autonomous Array:

mid FY 1982 Late FY 1982 Operational Advanced Autonomous Upgrading of test hardware.
Array Tests.

Active Acoustic Surveillance:

mid FY 1982 Late FY 1982 Active Surveillance Transfer to Completion of test data analysis.
the Navy.

Optical Signal Processing:

--- Late FY 1982 Optical Processing Prototypes New Milestone.

Evaluated.

Fiber Optic Sensor System:

--- FY 1983 Fiber Optic Sensor Towed Array New Milestone.
Demo Test.
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Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

--- FY 1982 Fiber Optic Sensor Tow Cable New Milestone.
Delivery.

Long Haul Array 
Program:

--- FY 1982 Long Haul Telemetry System New Milestone.

Design.

--- FY 1983 Long Haul Array Integration and New Milestone.
Wet Test.

--- FY 1984 New Milestone.

Acoustic Research Center:

--- Late FY 1982 ARC transitioned to Navy.

Ocean Tactical Targeting:

Late FY 1983 Late FY 1984 Full Scale OTT Demonstration. FY 83 date was too ambitious.

Advanced Conformal Submarine Array System (ACSAS):

--- Mid FY 1982 Technical Workshops on Critical New Milestone.
Technology Areas.

18 --- Mid FY 1983 Begin Experiment Design. New Milestone.
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DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1983 Add Naval architectural. New Milestone.
considerations to acoustical

approach.

Late FY 1983 Go-No Go Decision on proceeding New Milestone.

with final design.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Naval Warfare 35,903 22,887 32,875 45,600

Joint Service funding for this project is provided by the Navy.
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F. DETAILED BACKGROUND AND DESCRIPTION:

The Advanced Armor Technology program is structured by demonstrating the
technical feasibility of new armor and anti-armor systems concepts defined for incorporation into

and by exploiting

The latter activity is designed to broaden the base of these technologies with proven concepts that will be
available

The Advanced Armor Technology Program is designed for
maximum flexibility, efficiency, and responsiveness by containing

specific topics within these technologies are
explored to develop and demonstrate technical solutions to current-and-near term tactical problems.

C. RELATED ACTIVITIES: Coordination of current activities is maintained with the Office of the Undersecretary of
Defense Research and Engineering and appropriate Service laboratories. In particular, joint program activities are
conducted with the Army Armaments Research and Development Command, Army Applied Mechanics and Materials Research
Center, Naval Surface Weapons Center (White Oak), Naval Surface Weapons Center (Dahlgren), Marine Corps Development
and Education Command, and Air Force Armaments Testing Laborr.tory.

H. WORK PERFORMED BY: About 80% of this proram is contracted to industry; the remaining 20% is contracted to
universities and in-house government laboratories. The principal industrial contractors are: Aeronautical
Research Associates of Princeton, Princeton, New Jersey; Battelle Columbus Laboratories, Columbus, Ohio; GEO-
Centers, Inc., Waltham, Massachusetts; Physics International, San Leandro, California; Systems Planning
Corporation, Arlington, Virginia; SRI International, Palo Alto, California; and United Technologies Corporation,
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Sunnyvale, California. An in-house laboratory effort is performed at U.S. Army Armaments Research and Development
Command, Dover, New Jersey. University effort is performed by the University of California, Lawrence Livermore
National Laboratory.

1. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: Recent technical activities focused on the exploratory development of

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: Technical development of
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In FY 1983,

Upon successful demonstration, this
technology will be transferred to the Army for Advanced Development.

Exploratory development of
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In FY 1984,

An exploratory developmental demonstration of
will be conducted. The concept will be augmented and

expanded to demonstrate
Design studies for will be initiated. This

Efforts will continue to explore the
feasibility of developing Exploratory
development of advanced will continue.

3. Program to Completion: The Advanced Armor Technology Program is a continuing program. New initiatives are
evaluated continually as developmental concepts are transferred to the Services and incorporated into the program.

4. Milestones:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

-- Late FY 1983 Demonstrate New Milestone.

Late FY 1983 Complete exploratory development New Milestone.

of
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Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1984 Demonstrate New Milestone.

Late FY 1985 Demonstrate New Milestone.

-- Late FY 1986 Demonstrate technology. New Milestone.

5. Resources: ($ in Thousands)

Project FY 1981 FY 1982 FY 1983 FY 1984

Title Actual Estimate Estimate Estimate

Advanced Armor Technology 1,945 5,000 6,900 7,900

.
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Program Element: #62707E Title: Particle Beam Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

A. RESOURCES: ($ in Thousands)

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROGRAM ELEMENT $33,306 $32,500 $31,000 $31,000 Continuing N/A

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program supports basic research to determine the scientific

feasibility of particle beam weapon concepts which have the advantages of near-speed-of-light delivery, rapid
reload, and deep target penetration with a variety of kill mechanisms. The major objective of this effort is to
demonstrate stable, predictable propagation of a relativistic electron beam within the atmosphere for potential

point defense applications . This program also supports
research on the production of low divergence neutral particle beams for potential space applications

. The FY 1981 and prior year efforts were funded under the Charged Particle
Beam Project, Project #DRB-l, Program Element #61101E, Defense Research Sciences.

C. BASIS FOR FY 1983 RDT&E REQUEST: The major objective of this program is to demonstrate the feasibility of stable
predictable propagation of high-power relativistic electron beams in the atmosphere over distances of military
interest Efforts to achieve this objective during FY 1983 will focus on achieving full
operation of the Advanced Test Accelerator, and on continuation of theoretical and
experimental beam propagation studies. Successful demonstration of the propagation of electron beams in the
atmosphere with the Advanced Test Accelerator will provide the basis for decisions by the Military Departments

for potential point defense applications
This program also includes research to evaluate the feasibility of generating

low-divergence neutral particle beams for potential long-range defense
applications.
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Program Element: #62707E Title: Particle Beam Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: The increased funding in FY 1983 is to develop diagnostic hardware

for charged particle beam research and to extend neutral particle beam research, which was transferred to DARPA

from the U.S. Army Ballistic Missile Office in FY 1981.

E. OTHER APPROPRIATION FUNDS: None.
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F. DETAILED BACKGROUND AND DESCRIPTION: Charged and neutral particle beam concepts are being considered for
applications in a variety of advanced weapon systems. The impetus for interest in these concepts is the
expectation that particle beams can deliver large ar, ' -ts of energy at close to the speed of light and
lethally deposit it deep within a target with high coupLing efficiency. The applications for charged particle beam
technology include ship defense

The potential applications for neutral particle beam systems include

The key issue for development of charged particle beam concepts is the capability to propagate electron beams in
the atmosphere. Theoretical models for electron beam propagation have been developed and have been verified by
low-energy experiments at sub-atmospheric densities. However, no electron accelerators of sufficient energy and
current have previously been developed in the United States which would permit critical propagation experiments to
be performed at full atmospheric densities. Such experiments are essential. Therefore, a major objective of the
Particle Beam Technology Program is to develop the required high-energy accelerator and to demonstrate the
feasibility of predictably propagating powerful electron beams to distances of military interest

Extrapolations of low energy beam propagation experiments have indicated that an electron beam having
an energy of

is necessary to demonstrate propagation at full atmospheric densities. Construction of the
Advanced Test Accelerator (ATA), which was initiated by DARPA at Lawrence Livermore National Laboratory (LLNL) in
FY 1979 with the objective of providing such an electron beam, is scheduled for completion at the end of FY 1982.
The Experimental Test Accelerator, which represents the front-end of the ATA, is being operated at LLNL as a
testbed for continued evaluation of the ATA design and to perform low-energy propagation experiments.

The critical issue for neutral particle beam system concepts is the capability to generate low divergence neutral
beams. Such systems consist of a source of negative hydrogen ions, ion accelerator and focusing systems, and a
neutralizer which converts the high energy ion beam to a neutral beam. All of these system elements contribute to
the final beam divergence and thus, the maximum effective range. The Accelerator Test Stand, which will operate

is being constructed at Los

I



FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #PB-1 Title: Particle Beam Technology
Program Element: #62707E Title: Particle Beam Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Alamos Scientific Laboratory. This device will be used to evaluate the critical beam divergence contributions from
the low energy stages of a potential neutral particle beam system
depending on specific applications.

G. Related Activities: In FY 1980 the Under Secretary of Defense for Research and Engineering approved the Particle
Beam Technology Program plan which, beginning in FY 1981, consolidates the DoD particle beam efforts under the
overall technical direction of DARPA. Under this plan, DARPA has assumed responsibility for both charged and
neutral particle beam feasibility experiments. The Military Departments are responsible for developing those
technologies which are essential in order to rapidly implement particle beam concepts once they are proven
feasible.

H. WORK PERFORMED BY: This effort is performed by in-house activities (5%), by federally funded research facilities
(75%) and by industrial contractors (20%). In-house participants include: the Naval Surface Weapons Center,
Silver Spring, Maryland; and the Naval Research Laboratory, Washington, D.C. Federally funded research facilities
include The Lawrence Livermore National Laboratory, Livermore, California and the Los Alamos National Laboratory,
Les Alamos, New Mexico. Industrial contractors include Science Applications, Inc., Palo Alto, California; SRI
International, Menlo Park, California; Mission Research Corporation, Santa Barbara, California; La Jolla Institute,
La Jolla, California; Maxwell Laboratories, Inc., San Diego, California; B. K. Dynamics, Inc., Rockville, Maryland:
and Physical Dynamics, Inc., La Jolla, California. Approximately 90% of the program funding is directed toward
charged particle beam research, and 10% toward neutral particle beam experiments.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. FY 1981 and Prior Accomplishments: The Navy's Ch.ir Heritage Program, which focused on the development of
charged particle beam concepts for application to aT ti-ship missile defense, was transferred to DARPA in FY 1979
due to the wide range of potential applications within all Military Departments. Under DARPA direction, research
efforts are focused on demonstrating the scientific foasibility of propagating intense relativistic electron beams
in the atmosphere. This objective has been pursued primarily by initiation in FY 1979 of the Advanced Test
Accelerator (ATA) project at the Lawrence Livermore National Laboratory.
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During FY 1981 all major ATA procurements were placed, construction of the facility which will house the

accelerator was completed, and long-term life testing with the ATA prototype acceleration module was successfully
performed. Development of the advanced technology required to build this powerful accelerator was completed within
the Experimental Test Accelerator (ETA) project. The ETA, which is a pulsed linear
induction accelerator, was completed in FY 1979. During FY 1981, operation has been achieved at full power with
acceleration and transport characteristics This device
is now being used to extend previous beam propagation experiments in low-pressure gases in preparation for

experiments with ATA. In addition to developing essential experimental tools in FY 1981, detailed computer
modeling of electron beam propagation has been extended in order to more fully characterize propagation and
stability of single beam pulses, formation of low-density channels in the atmosphere by a series of beam pulses,
and guiding of pulses within low-density channels. This work has verified previous estimates

for stable propagation in the
atmosphere.

Secondary research thrusts have also been pursued. A new high-voltage, high-current switch concept has been
demonstrated, which offers the potential for reducing accelerator complexity and facilitating operation at higher
powers. Other accomplishments include development of advanced accelerator designs,
accelerator concept (the betatron) which may offer near term capability for reaching weapon-grade energies (more

and analysis of new beam transport and steering concepts.

Neutral particle beam research, which was previously supported by the Army's Ballistic Missile Advanced Technology
Center, was transferred to DARPA in FY 1981. The key issue for this effort is to demonstrate the ability to
gererate a low divergence beam of atomic hydrogen

Major accomplishments have been achieved during FY 1981 in the
development of each of the major components which determine the Jivergence characteristics of a neutral particle
beam system. Work is now underway to assemble the hydrogen negative ion source and low-energy accelerator sections
in order to perform integrated
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #PB-1 Title: Particle Beam Technology
Program Element: #62707E Title: Particle Beam Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: The major thrust of the charged particle beam effort in
FY 1982 is completion of the construction of the Advanced Test Accelerator (ATA), which will be the
essential tool for determining the feasibility of propagating electron beams in the atmosphere. The building and
tunnel, which will house the accelerator, as well as most major hardware procurements, have now been completed.
Operation of the Experimental Test Accelerator (ETA), is continuing to provide critical performance and
life data on ATA component and system designs. Also, experiments to study beam propagation characteristics in low-
pressure gases are now being performed. These experiments are designed to provide preliminary characterization of
the evolution and stability of single beam pulses, and the formation of low-density channels in gases by a series
of beam pulses. Comparison and iteration with the comprehensive theoretical models being developed under this

program are providing a solid basis on which to assess future ATA experimental results. Research on neutral
particle beam concepts is being focused on the construction of the Accelerator Test Stand (ATS) at Los Alamos
Scientific Laboratory. The ArS combines a hydrogen negative ion source, a radio-frequency quadrapole
injector, and a radio-frequency accelerator each of which has been individually optimized to deliver a high current

ion beam with minimum beam divergence. This device is designed to facilitate critical
evaluation of the growth of ion beam divergence in the low-energy stages neutral particle beam
systems. Such systems would include additional radio-frequency acceleration sections, beam expansion optics, and a
stripping cell to finally neutralize the ion beam such that it will maintain low divergence as it travels to a
distant target.

During FY 1983 the Advanced Test Accelerator will be brought to full operation at a beam energy of

It is anticipated that electron beam propagation experiments
Neutral particle beam research will focus on completing the construction of the Accelerator

Test Stand (ATS).

During FY 1984 critical propagation experiments will be initiated with the ATA beam. These experiments will
concentrate on preliminary characterization of the evolution and stability of single beam pulses, the formation of
low-density channels in gases at atmospheric pressure, and tracking of beam pulses in low-density channels.
Understanding of these phenomena will be facilitated by comparision with comprehensive theoretical models being132
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #PB-l Title: Particle Beam Technology
Program Element: #62707E Title: Particle Beam Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

developed in this program. Neutral particle beam research will concentrate on performance of beam divergence

experiments

3. Program to Completion: Charged particle beam propagation experiments using the original ATA parameters will be
continued At that time the ATA will be upgraded to a repetition rate

by retrofitting high-voltage switches which are currently under development. This will permit full
assessment of the characteristics of an electron beam propagation mode which has potential military application

Also during FY 1985, construction of a beam chopper wil' be completed and it will be
installed on ATA. This device, which will
spaced pulses, will permit limited evaluation of a beam propagation mode

It is expected that all propagation feasibility experiments will be completed during
Successful completion of charged particle beam experiments will provide the basis for decisions by the Secretary of
Defense to develop Neutral particle beam efforts will focus on completion of the ATS
experiments The objective of these experiments will be to demonstrate at the feasibility of
achieving capability to achieve beam divergences radians at high beam energies.
Successful completion of neutral particle beam experiments will provide the basis for the design of a high-energy
experiment which will incorporate all of the critical elements which determine the beam divergence characteristics
of a neutral beam system.

4. Milestones:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1981 Mid FY 1982 ETA characterization of Concentration of ETA tests on verification

of ATA design concepts have extended this
milestone. Preliminary theoretical results

have been achieved
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #PB-1 Title: Particle Beam Technology
Program Element: #62707E Title: Particle Beam Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Sunmmaries

Late FY 1982 Late FY 1982 Advanced Test Accelerator (ATA) No change.
construction completed.

Accelerator Test Stand completed. This program has been delayed due to incor-
poration of improved ion focusing elements.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Acutal Estimate Estimate Estimate

Particle Beam Technology $33,306 32,500 $31,000 $31,000

SS
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #62708E Title: Integrated Command and Control Technology

DoD Mission Area: 530 Budget Activity: I. Technology Base

A. (U) RESOURCES: ($ in Thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

Total For Program Element 32,752 41,100 45,300 49,300 Continuing N/A
IC-I Distributed Information Systems 16,536 19,202 21,550 23,400 Continuing N/A
IC-2 Advanced Command Control and 13,825 19,698 21,250 23,400 Continuing N/A

Communications Technology
IC-3 Systems Technology 2,391 2,200 2,500 2,500 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The objective of DARPA's research in Integrated Command and Control
technology is to develop advanced information processing, computer-communications and system sciences technology which can
provide the technology base for future command and control systems, and to demonstrate and evaluate them with the Services
in selected operational environments.

C. (U) BASIS FOR FY 1983 RDT&E REQUEST: The objective of the project in Distributed Information Systems is to develop new
information processing technology which will support distributed strategic and tactical requirements, and which can also
exploit the inherent advantages of survivability, reliability, and expandability which are found in distributed systems.
Experiments will be continued to evaluate integrated voice/data packet-switched communications over the internetwork system
consisting of wideband satellites, local nets, mobile radio nets and long haul terrestrial nets. Empha3is will be placed
on supporting real-time, distributed processing. Certifiable end-to-end internetwork security technology will be
developed. Distributed computing systems composed of personal workstations interconnected by a high bandwidth local
network will be developed and a distributed multi-media message system will be developed. Integrated programming support
environments will be developed, and the use of automated software development tools will be explored.

(U) Experimentation with a six node distributed sensor network will be carried out in the field and new distributed
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #62708E Title: Integrated Command and Control Technologv
DoD Mission Area: 530 Budget Activity: 1. Technology Base

detection and tracking algorithms tested in the laboratory. The Internetting program was transferred from IC-2 to IC-I
during FY 1982 to reflect its close coupling to the security technology development.

(U) The objectives of the project in advanced command, control and communications technology are to develop advanced
computer-communication technology, and to demonstrate and transfer this technology to the Services. Two key thrusts in the
communications area are to develop survivable networks and concepts for controlling and utilizing large networks. The
multiple, low-orbiting satellite technology offers a survivable communication system which can be internetted with existing
packet switched networks. Research in the areas of robust protocols, C3 counter measures and the reconstitution of network
resources will lead to even greater network survivability. The packet radio development effort will be ending in FY 1983,
but the packet radio technology is being used extensively in several testbed programs with the Services. To support these
testbeds and to provide a basis for large network experiments, a low-cost packet radio is being procurred. A joint
DARPA/Army program now underway at Ft. Bragg, N.C. to demonstrate internetting and packet radio technology in a tactical
environment will be followed by joint participation in the High Technology Test Bed (HTTB) at Ft. Lewis, Washington, where
a distributed computing architecture using packet radio technology will be developed to support large scale, decentralized
data access for battlefield use. A joint program with the Strategic Air Command (SAC) and the Defense Communication Agency
(DCA) will develop and demonstrate the technology needed to reconstitute both communications and databases following a
nuclear strike in which portions of our communication resources may be destroyed. A technology to support the rapid
fabrication of VLSI circuits by geographically dispersed designers is being developed.

(U) The Systems Sciences Technology Project is developing a model of combat effectiveness and combat readiness to identify
those factors having the greatest impact on national defense posture and the development of training technology and job
performance aids to make improvements in those areas identified as having the greatest impact.

(U) Approximately $2M of the growth in this program in FY 1983 is due to the local network technology program reaching
critical mass. The remainder is due to inflation.

D. (U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:

Milestone Changes

o Certification of manually re-keyed end-to-end encryption system for use at Fort Bragg delayed until early FY 1983.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #62708E Title: Integrated Command and Control Technology
DoD Mission Area: 530 Budget Activity: I. Technology Base

o Implementation of a certifiable end-to-end, remotely keyable security system delayed until FY 1984.

E. (U) OTHER APPROPRIATION FUNDS: None.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #IC-1 Title: Distributed Information Systems
Program Element: #62708E Title: Integrated Command and Control Technology

DoD Mission Area: 530 Budget Activity: 1. Technolosy Base

F. (U) DETAILED BACKGROUND AND DESCRIPTION: The objectives of this project are to develop and demonstrate technology for
building geographically distributed information systems which can be secured, operate in real-time and be easily expanded
to meet the increasing demand for information processing in DoD command, control and communications applications. The
internetting effort is developing protocols which will permit secure distributed processing among computers on different
packet networks. Host and gateway software is being developed to support real-time applications and improved fault
detection, isolation and recovery in the internet environment. Security and access-control techniques for internetted
packet-switched networks are being developed and demonstrated, with emphasis on the interoperation of multi-level secure
computer and communication capabilities. Operating system security techniques are being developed to protect classified
information in highly dynamic information interchange environments. The feasibility of integrated voice/data networks is
being demonstrated through the use of a wideband satellite channel connected to local networks of computers and low-cost
packet voice terminals.

(U) Program support environments are being developed to facilitate program development and the use of high level
languages, such as Ada, in distributed processing applications. A distributed database methodology is being developed to
consolidate existing heterogeneous databases into a single logical entity for query/retrieval. A message system
architecture is being developed which takes advantage of distributed processing on local networks of personal workstations,
and a distributed wargaming application involving geographically separated workstations is being explored. A distributed
network of low-cost, unattended, communicating sensors, each with local processing, is under development to evaluate the
system concept relative to more conventional non-distributed architectures, and to demonstrate the feasibility of highly
survivable surveillance systems.

G. (U) RELATED ACTIVITIEs: Secure, compressed, digital speech efforts are coordinated through the Digital Voice Processor
Consortium with representation by the Defense Communications Agency (DCA), the National Security Agency (NSA), DARPA and
the Services. Overall coordination of the security efforts is maintained by OUSDRE(C31) with DARPA responsible for the
development of basic technology and architectural concepts for secure systems. Concept demonstration systems development
is jointly funded or otherwise supported by DCA (PE 33126K), NSA (PE 33401G), DOD and the Defense Intelligence Agency. The
Distributed Message System Architecture effort is coordinated with DCA and OUSDRE (C3) in relation to the DOD Standard
Automated Message Handling System initiative. The wideband speech experiment is being carried out jointly with DCA and the
Services. The internetting effort is coordinated with DCA, RADC, NSA and OUSDRE (C31).
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #IC-l Title: Distributed Information Systems
Program Element: #62708E Title: Integrated Command and Control Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

H. (U) WORK PERFORMED BY: 64% Industry, 32% University and 4% In-house. The major performers are: Bolt Beranek & Newman,
Cambridge, MA; MIT Lincoln Labs, Lexington, MA; Linkabit Corporation, San Diego, CA; University of Southern California,
Information Sciences Institute, Marina del Rey, CA; Carnegie Mellon University, Pittsburgh, PA; University of Califor.ia at
Los Angeles, Los Angeles, CA; Stanford University, Stanford, CA; Massachusetts Institute of Technology, Cambridge, MA;
University of California, Berkeley, CA; and University of Utah, Salt Lake City, Utah.

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: An internet protocol architecture was developed and has been adopted as a DoD
standard by C3. These internet protocols have been implemented and tested on several ARPANET host computers. A high
performance microprocessor gateway was developed and used to interconnect the ARPANET with packet radio nets, packet
satellite nets and local area nets, and a version of the gateway has been developed to connect ARPANET to public data
networks. An internet access control system was designed for the ARPANET Terminal Access Controller (TAC). Real-time
packet voice communication was demonstrated on the ARPANET, packet satellite net, packet radio net and across the
internetwork using a low-cost narrowband voice terminal. A flexible array processor architecture has been developed and
demonstrated using real-time Linear Predictive Coding (LPC) on the packet radio net, and a VLSI implementation of this
array processor has been designed. A prototype non real-time very low rate speech system based on phoneme recognition has
been developed. A wideband (3 Mbps) packet satellite channel was installed at four sites and demonstrated with
point-to-point packet voice communication, and a packet speech multiplexor for connecting multiple voice terminals on local
networks to the satellite channel was developed.

(U) A remotely keyed unclassified end-to-end internet security system was demonstrated and a multiple security
jurisdiction technique was designed. Performance tests of the internet security concept were conducted. Design of a
certifiable, end-to-end network security system for packet radio and the internet was initiated. A kernelized secure
operating system (KSOS) was designed and implemented. A network-osed distributed database management system was designed
and implemented. An experimental system, called the National Software Works (NSW), for decentralized software system
management was implemented on the ARPANET. The design and implementation of a prototype 3-node distributed sensor network
was completed, and field tests begun at Hanscom Field; distributed signal processing for survivability and a position
location capability to provide accurate registration of the sensor sites were explored.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #IC-l Title: Distributed Information Systems
Program Element: #62708E Title: Integrated Command and Control Technology
DoD Mission Area: 530 Budget Activity: I. Technology Base

2. (U) FY 1982 Program and FY 1983/84 Planned Programs: In FY 1982, the internet system is being developed to the point
that it can be regularly used by a large community of users. Tasks include developing an internet electronic message and
forwarding system, converting ARPANET hosts to internet operation, completing implementation of the TAC access control and
evaluating the use of public data networks in the DoD Internet system. Real-time multi-rate narrowband voice algorithms
are being implemented for use in the wideband speech experiment and multi-user packet speech experiments are being
conducted using the wideband satellite. The flexible VLSI array processor is being completed and the phoneme recognition
rate for the very low rate speech system is being improved from 60% to 80%.

(U) A security architecture for the integrated packet voice/data internet system is being designed. An interim
certifiable, end-to-end encryption system is being implemented with manual keying and will support the Fort Bragg packet
radio testbed. Development of the certifiable, remotely rekeyable version is continuing. Investigation of
capability-based secure systems is underway. The operating system for a distributed computing system composed of powerful
single-user workstations interconnected by a high bandwidth local network is being developed, and a securable distributed
message system is being designed to operate in this computing environment. A prototype system for accessing
non-homogeneous databases (MULTIBASE) is being evaluated, a high-performance Ada-based distributed data management system
is being developed and an advanced programming support environment is being designed.

(U) Three additional nodes are being added to the distributed sensor network, and field experimentation performed. A
distributed processing environment to facilitate real-time software modification and testing will be demonstrated in the
laboratory. Work on position location techniques continues and multiple target detection and acquisition algorithms are

being designed and evaluated.

(U) In FY 1983, the transition to internet protocols on the ARPANET will be completed and the ARPANET Access Control
System will be demonstrated. Work will begin on an internet conferencing system. An effort will begin to incorporate
real-time communication, resource allocation and security techniques into the existing internet architeLture. Internet
performance experiments under simulated adverse conditions will be carried out. Performance monitoring capabilities on the
ARPANET will be extended to include cooperating hosts. Multi-user packet voice experiments will be completed on the
wideband satellite channel, and emphasis will shift to integrated voice/data applications. The wideband network will be
used to support integrated graphics, file transfer and other bulk data transport applications.

20O

I4

'. .



L

- *.

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #IC-L Title: Distributed Information Systems
Program Element: #62708E Title: Integrated Command and Control Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

(U) The interim packet radio security system will be completed, certified and delivered to the Ft. Bragg testbed.
Implementation of the remotely rekeyable network security system will continue. A multi-level secure operating system
based on hardware-supported tagging and capability management will be designed and implementation initiated. The initial
versions of the distributed computing system and a distributed message system will be completed, and evaluation will begin.
The Ada version of MULTIBASE will be completed and demonstrated with operational databases. The high performance
distributed data management system will be demonstrated on a local network. The design of a distributed wargaming
architecture based on natural language programming will be initiated. Tools for a programming support environment will be
developed, including configuration control tools, distributed debugging aids and verification software. Initial testing of
the six node distributed sensor net will be completed and improved distributed detection and tracking capabilities will be
developed and incorporated. A position location capability will be integrated into the network for automated system
registration. A low-cost realization of a distributed sensor network node will be designed based on VLSI technology and

the low-cost packet radio. A multiple target detection capability will be developed for use with background noise and
clutter, and theor tical work on the foundations of distributed signal processing will be continued.

(U) In FY 1984, the wideband network will be further integrated into the internet system by implementing "Type-of-service"
routing to automatically divert high capacity, delay insensitive traffic onto the wideband channel. Network partition
detection and recovery mechanisms will be installed in the internet and used to support the SAC Strategic Reconstitution
experiment (see project IC-2). The remotely-keyed network security system will be completed and certified. The
multi-level secure operating system implerentation will be completed and performance tests initiated. Distributed

computing systems will continue to be enhanced and evaluated. The distributed message system will be tested and
development of a certifiably secure version of it will be initiated. The programming support environment will handle
distributed Ada applications, including program creation, editing, debugging and run-time performance evaluation. The
design of the distributed wargaming system will be completed and implementation initiated. The distributed database
technology will incorporate both local distribution as well as geographically remote databases. Testing of the six node
distributed sensor network will be carried out u3ing mobile nodes with automated system registration. The position
location capability will be refined and tested in a multipath environment; development of the low cost sensor node will be
initiated. A capability for signal characterization using knowledge based artificial intelligence and signal processing
techniques will be incorporated.

3. (U) Program to Completion: Integrated voice/data packet-switched network applications will be demonstrated on the
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #IC-I Title: Distributed Information Systems
Program Element: #62708E Title: Integrated Command and Control Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

wideband channel. The wideband satellite network will be made available for general use in multimedia command and control
experiments. The certified end-to-end remotely rekeyable network security system will be deployed to secure the operation
of the joint testbeds with the Services. The multi-level, secure, capability-based operating system will be certified and
integrated into a multi-layer secure network. Distributed computing systems and advanced programming support environments
will be field-tested with selected Service organizations. The certifiably secure distributed me sage system will be
completed and demonstrated with multi-media messages. The distributed wargaming system will be developed and demonstrated
with multiple organizations across the internet. Distributed database technology will be secured. The performance of a
low-cost distributed sensor net of 6-12 nodes will be evaluated using both laboratory data and limited field testing. A
multiple target detection capability will be demonstrated in a mobile environment and distributed sensor net technology
will be applied to large scale tactical deployments.

4. (U) Milestones:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Mid FY 1982 Mid FY 1982 Complete field testing of a

three node Distributed
Sensor Net.

Late FY 1982 Late FY 1982 Define and document multi-layer
network security architecture.

Late FY 1982 Late FY 1982 Complete design of a secure
distributed message system
architecture.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #IC-I Title: Distributed Information Systems
Program Element: #62708E Title: Intera-ted Command and Control Technology

DoD Mission Area: 530 Budget Activity: I. Technology_Base

Mid FY 19R2 Early FY 1983 Certify manually rekeyed end-to-end Parts delivery delay. Plus
encryption system for use at delay due to Tempest testing
Fort Bragg. and certification.

Late FY 1983 Demonstrate initial New Milestone
distributed computing system
operating on a network of
personal workstations.

Late FY 1983 Demonstrate ARPANET access New Milestone
control system.

Late FY 1983 Demonstrate MULTIBASE implemented New Milestone
in Ada with operational
databases.

Mid FY 1983 Early FY 1984 Implement a certifiable end-to-end, Paced by manually keyed system.
remotely keyable security
system.

Mid FY 1984 Mid FY 1984 Complete impleme-tation of
tagged, multi-lI el secure
operating system.

Mid FY 1984 Complete development of New Milestone
internet security system.

Mid FY 1984 Complete testing of New Milestone
six node prototype
Distributed Sensor net.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

:t: #IC-I Title: Distributed Information Systems

;ram Element: #62708E Title: Integrated Command and Control Technology

)D Mission Area: 530 Budget Activity: I. Technology Base

(U) Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

Distributed Information Systems 16,536 19,202 21,550 23,400
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #TC-2 Title: Advanced Command Control Communication Technolo2y
Program Element: #62708E Title: Integrated Command and Control Technology

DoD Mission Area: 530Q Budget Activity: I. Technology Base

F. (U) DETAILED BACKGROUND AND DESCRIPTION: The objectives of this project are to develop, demonstrate and transfer advanced
command and control technology to the Services. It includes work in packet radio, advanced satellite systems, survivable
networks, rapid fabrication Very Large Scale Integration (VLSI) technology and field experimentation in joint DARPA/Army
and DARPA/Air Force testbeds.

(U) The packet radio effort has developed and is testing network management and control techniques to achieve reliable,
fail-soft operation of a network of wideband spread spectrum radios. Techniques are being developed for utilizing and
controlling large-scale packet radio networks and enhanced anti-jam, anti-spoof capabilities are being evaluated. Packet
radio and internetting technologies are being evaluated at Fort Bragg, North Carolina in an operational tactical
environment, to evolve innovative system concepts for the use of computers in support of future Army requirements, and to
develop doctrine for distributed processing in a corps headquarters. Expetimentation will include secure operation using
end-to-end encryption technology developed in (IC-I). Low-cost packet radios are being procurred to support
experimentation with large scale networks and planned testbed activities at Ft. Bragg and Ft. Lewis. A methodology is
being developed for rapid implementation of custom and semi-custom integrated circuits which permits the physical
separation of the design and fabrication processes, with a goal of reducing the development time for critical Command,
Control and Communication (C3) components from completed design to tested working chips to a few weeks.

(U) A strategic command and control experiment is being conducted jointly with Defense Communications Agency (DCA) and the
Strategic Air Command (SAC) to evaluate the use of packet radio and distributed data base technology as a basis for
providing survivable communications and for rapid reconstitution of strategic communications following a major attack. A
survivable satellite network architecture consisting of multiple, low-orbiting, low-cost satellites is being explored. The
system supports high bandwidth inter-satellite links and satellite to ground communication based on packet switching
technology.

G. (U) RELATED ACTIVITIES: The Packet Radio technology is being evaluated by the Army in programs at Ft. Bragg, NC and Ft.
Lewis, WA. The Rome Air Development Center (RADC) is funding related efforts in distributed processing technology. The
Strategic Command Control and Communications experiment is a joint effort with the Strategic Air Command and the Defense
Communications Agency.

H. (U) WORK PERFORMED BY: 60% Industry; 37% University; 3% In-house. The major performers are: Rockwell International,
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #rC-2 Title: Advanc2d Command Control Communication Technology
Program Element: #62708E Title: Integrated Command and Control Technology

DoD Mission Area: 530 Budget Activity: 1. Technology Base

Dallas, Texas; Bolt Beranek & Newman, Inc., Cambridge, Massachusetts; SRI International, Menlo Park, California; MITRE
Corporation, McLean, Virginia; Electromagnetic System Laboratories, Sunnyvale, California; Hazeltine Corporation,
Greenlawn, New York; University of Southern California, Information Sciences Institute, Marina Del Rey, California;
University of Southern California, Los Angeles, California; University of California at Los Angeles, Los Angeles,
California.

1. (U) PROGRAN ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior AccomolishmenL 1: An experimental, one cubic foot, spread-spectrum packet radio was developed
and deployed in a network in the San Francisco Bay area. This packet radio network was connected via gateways to the
ARPANET, and internet communication was demonstrated from fixed locations, mobile vans and helicopters. Distributed
network control software was designed, and implementation initiated, to allow reliable fail-soft system operation of
networks consisting of tens of nodes. An advanced packet radio with anti-jam, anti-spoof and anti-intercept features was
developed and successfully demonstrated. Theoretical analyses of single and multi-hop packet-radio system performance
including real-time behavior were performed. Assessments of network anti-jam, anti-intercept and anti-spoof capability
were carried out analytically and through laboratory experimentation. A feasibility study for a low cost packet radio
(LPR) was completed and development of a demonstration model initiated. A network-based Very Large Scale Integration
(VLSI) implementation system (called MOSIS) was developed and is being used on a regular basis to interface VLSI designers
to commercial NMOS semiconductor fabrication sources.

(U) A network of twenty packet radios and two internet gateways was installed at Fort Bragg to provide an operational
environment for concept development and evaluation of data distribution techniques. Several field exercises were conducted
(including participation In Solid Shield '81), in addition to daily operation in garrison. Application programs (including
airload planning and a tactical reporting system) were written to provide an appropriate environment for system evaluation
and limited airborne packet radio experiments were conducted. The Strategic C3 experiment was initiated and a high power
packet radio amplifier, to increase communication range to 200-250 miles was designed for airborne use. A feasibility
study of the space segment portion of the multiple satellite system was completed which showed that a survivable network of
low cost satellites in low orbit could be built and deployed economically.

2. (U) F'Y 1982 Program and FY 1983/1984 Planned Pro gAW. During FY 1982, packet radio network control software is beia
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #IC-2 Title: Advanced Command Control Communication Technologv
Program Element: #62708E Title: Integrated Command and Control Technology

DoD Mission Area: 530 Budget Activity: I. Technology Base

implemented which allows the maximum potential network size to increase from tens to hundreds of packet radios, and the
performance and reliability of this software are being evaluated. Performance evaluation of the advanced anti-jam packet
radio is being completed and network control architectures supporting transmission security are being explcred. Mobile
tests of the packet radio system are being carried out during exercises at Ft. Bragg, N.C., and development of the tactical
reporting system is being completed. Initial testing of an end-to-end network security system (developed in the network
security program) will be conducted with the packet radio network in preparation for its introduction to Ft. Bragg in FY
1983. Development of a low cost packet radio is continuing. The MOSIS VLSI implementation system is being extended to
handle CMOS semiconductor fabrication, and approximately a dozen fabrication runs are being carried out in FY 1982
supporting both university and industrial designers. A VLSI fast turnaround testbed is being established to explore ways
of decreasing the turnaround time and introducing new fabrication technology into the process. A product assurance
methodology is being developed for qualifying custom-fabricated chips.

(U) Airborne packet radio experiments are being carried out with small commercial aircraft to evaluate air-to-air and
air-to-ground performance for the strategic C3 experiment. Implementation of a high power packet radio amplifier for a
200-250 mile range is underway. A concept of operation for the strategic C3 reconstitution project is being developed and
potential system vulnerabilities are being analyzed. Redundantly configured distributed data bases are being developed. A
preliminary design of the multiple satellite system is being carried out with emphasis on design of the ground segment and
design-to-cost for the space segment portion. Critical technologies for the space segment are being breadboarded in the
laboratory.

(U) In FY 1983, implementation and testing of the multiple-station and stationless packet radio network control software
will be completed and installed in the Ft. Bragg testbed along with the end-to-end security system. Transmission security
strategies will be implemented and evaluated. Packet radio field exercises with the Ft. Bragg Testbed will be completed
and the end-to-end security system will be tested during exercises in preparation for transferring the testbed to the Aimy.
The control of large packet radio networks with time-varying spread spectrum codes will be investigated, and procurement of
low-cost packet radios will be initiated to provide enough radios to support testing of large-scale distributed processing
concepts at Ft. Lewis. An architecture will be designed for decentralized control of ADP resources based on the use of
packet radio in the battlefield. The MOSIS system will be upgraded to support chips having two levels of metal, user
authentication and protected libraries; and it will continue to be used to support both NMOS and CMOS fabrication
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Program Element: #62708E Title: Integrted Command and Control Technology

DoD Mission Area: 530 Budget Activity: I. Technologv Base

commercially. Initial experiments in rapid fabrication using E-beam direct write will be conducted at the testbed. The
product assurance methodology will be evaluated using the bulk CMOS technology.

(U) The extended-range packet radio amplifier will be completed for use in the strategic C3 experiment and installed on
selected military aircraft. Several distributed data bases will be completed for experimental use. A feasibility
demonstration of airborne access to ground data bases and command/control centers will be conducted. Initial software aids
for reconstitution of communications will be developed and unclassified experiments will be conducted with SAC to evaluate
the reconstitution techniques. Database replication techniques to ensure data survivability will continue to be
Investigated. Design of the ground segment architecture for the multiple satellite system will be completed and a
laboratory implementation of a low cost satellite will be Initiated to demonstrate engineering feasibility.

(U) During FY 1984, network control algorithms will be adapted to utilize the code changing features of the low-cost
packet radio. Theoretical work on the control of large networks will continue, and increased emphasis will be placed on
the development of survivable networks including robust protocols and C3 counter measures. An architecture for
decentralized control of ADP resources on a packet radio net will be developed in conjunction with the Army at Ft. Lewis.
VLSI fast turnaround fabrication services will continue to be provided over the Arpanet. Additional technologies such as
galium arsenide will be evaluated for incorporation Into the MOSIS system, and efforts will be made to achieve a turnaround
time of two weeks.

(U) Strategic planning aids will be developed for use in the strategic C3 program and improvements made to the
reconstitution software based on unclassified experimental results. Data survivability and updating methods will be
evaluated using local and remote computer access. The airborne packet network will be equipped with an interim end-to-end
security system and airborne experimentation with classified data bases will replace the unclassified simulated data.
Laboratory implementation of a low cost satellite will be completed and laboratory experiments conducted to test key
concepts. The multiple satellite system design will be finalized for both the ground segment and space segment.

3. (U) Program to Completion: A network management system for large scale nets will be developed and evaluated. A
technology base for survivable networks will be developed. A large scale packet radio network will be installed jointly
with the Army to evaluate battlefield data decentralization concepts. The VLSI rapid fabrication capability will be
extended to submicron dimensions. Certifiable end-to-end security technology with remote rekeying will be installed at the
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SAC testbed and classified experimentation with distributed data bases will be conducted. Advanced techniques for
post-strike reconstitution of failed communication links will be demonstrated using airborne and ground-mobile platforms.
A demonstration of the multiple satellite system concept will be carried out in a laboratory setting to validate the

architecture and to test key conce,'ts prior to deployment.

4. (U) Milestones:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Mijitigj Reported in FY 1982 Descriptive Summaries

Mid FY 1982 Late FY 1982 Demonstrate long range packet Delay in acquiring necessary

radio operation in military frequency allocation

aircraft.

Late FY 1982 Late FY 1982 Complete development

and initial field testing of
prototype advanced anti-jam
packet radios.

Mid FY 1983 Demonstrate secure packet New Milestone

radio network at
at Ft. Bragg.

Late FY 1983 Late FY 1983 Demonstration of low-cost packet

radio prototypes.
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Late FY 1983 Demonstrate access to New Milestone
distributed ground-based
data from airborne

packet radio.

Late FY 1984 Demonstrate communication New Milestone

and database
reconstitution.

Mid FY 1985 Demonstrate low-cost New Milestone

multi-satellite

communication in the laboratory.

5. (U) Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Protect Title Actual Estimate Estimate Estimate

Advanced Command Control 13,825 19,698 21,250 23,400

Communications Technology
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #IC-3 Title: Systems Technology
Program Element: #62708E Title: Integrated Command and Control Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The goal of this project is to improve the effectiveness of military
personnel in accomplishing their mission - combat readiness and combat effectiveness.

Specifically, job performance aids and training technology will be developed to improve tactical performance,
instant readiness, and material flow.

DoD residential training costs are estimated at $7.2 billion dollars with 15% to 20% of DoD personnel involved in
training at any point in time. These figures are exclusive of field exercising, on-the-job training, factory
training, etc. Computer-based training technology will both improve effectiveness and reduce time to train, while
maintaining equivalent levels of performance. It will also enable the Services to train less qualified individuals
for more complex jobs. The effectiveness of computerbased training and its impact on readiness and effectiveness
depends on personalized instruction and more readily available instruction. The approach taken is to develop a
distributed training technology that will bring instruction to the student at the job site in the field; and to
develop a training technology with novel capabilities for multi-echelon gaming, simulation, personalized and
individualized instruction, on-site job aiding, all using novel applications of both micro-processor and videodisc
tecnnology.

G. RELATED ACTIVITIES: Research in this project is coordinated with the Services' R&D and Training Commands, the
National Science Foundation, the Office of Naval Research, and the Office of the Under Secretary of Defense for
Research and Engineering.

H. WORK PERFORMED BY: 90% private industry and 10% universities. The major performers include: Perceptronics,
Woodland Hills, California; Honeywell, Minneapolis, Minnesota; University Studios, Hollywood, California; and
Stanford University, Palo Alto, California.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: Advanced training research involving PLATO IV (Computer Aided Instructional
System) evaluation at the U.S. Army Aberdeen Proving Grounds indicated that the system was highly
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reliable (95% uptime); that system response time was well under a second with a peak load of 450 students system
wide; that performance of the PLATO IV group was equal to or superior to a conventionally trained group; that time
savings, compared to conventional curricula was 40%; and that student and instructor attitudes were very positive.
Transfer of PLATO IV technology proceeded on schedule, and the Services picked up the funding of PLATO terminals.

PLATO IV also has been offered as a product line by a commercial vendor. Three hours of personalized
PLATO IV training was shown to be as effective as one day's studying from a workbook and a one hour practice period
in an expensive ($200 per hour) airplane simulator.

The recent major accomplishment has been the development of GUNNER, a small, portable, intelligent, adaptive
simulator/trainer for tank gunnery. This development in distributed training technology is less than one hundredth
the cost of other training simulators through the use of the latest microprocessors for training control and the
novel use of videodisc technology to present pictorial displays. The principles of this trainer simulator are

applicable to a wide variety of problem domains such as aircraft landings, missile firing, aerial refueling. This
distributed instructional system will enable DoD to bring the "schoolhouse" to the students instead of vice versa--
a very costly and common practice. The savings here are potentially enormous. Tank gunnery was chosen as the
initial problem area because of the high cost of ammunition, fuel, and tank maintenance using conventional training

techniques. It is also applicable to often ignored team training and multi-echelon training, as discussed below.

In addition, efforts were initiated to extend and improve low cost, portable, training simulator technology in the
following areas: development began on tank comander's training simulator which can be linked to tank gunnery
training simulators using dial-up telephone lines in order to provide multi-echelon, team training; work began on

the development of an AlO-Maverick Missile firing training simulator and an aerial refueling simulator, the latter
jointly funded with the Air Force; and major advances were made in transfer of the technology to the Services. In

particular, with Army funding, 15 tank gunnery simulators have been constructed for evaluation purposes, and the

technology has been extended to the Infantry Fighting Vehicle and Combat Engineering Vehicle.

Three additional developments began in FY 1981; the development of a video disk display system that allows the
student to view the inside of a jeep engine from various perspectives, in order to learn how such machinery

operates; the development of a personalized training movie system, with particular application to maintenance and
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operation of the weapons elevators on the nuclear aircraft carrier Carl Vinson; and the development of a voice
interactive maintenance aiding device (VIMAD) that provides expert instruction at the job site, to novice
maintenance technicians performing complex tasks.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: The FY 1982 program concentrates in four areas. First,
the newly developed technology of small, portable, personalized, intelligent, inexpensive simulator trainers using

microprocessor and videodisc technology will be expanded. The technology will be made self motivating by making
possible student/student competitions and student/computer competitions. Team training will be expanded beyond
intertank, intergun testing training to include intertank, gunner-commander training. The technology will be
expanded to new application domains, specifically completion of the AlO-Maverick simulator and the Aerial refueling
simulator, and the initiation of an avionics simulator and a Stinger simulator, the first such for a hand-held
weapon. An experimental evaluation of the tank gunnery training simulator technology will also be performed.

Second, job performance aids for maintenance will be developed. These aids, to be comfortably worn by the
maintainer, provide audio visual instruction, with both speech input and speech output, for the step by step
maintenance of military systems. The instructional sequence can be individually modified to provide more or less
detail, specific facts, troubleshooting advice, and so on. In total, the capability available is that of having an

expert maintainer at the side of the novice, constantly giving advice, instruction, hints and tips. In contrast to
alternative approaches such as imbedded training, this approach does not require any modification of the existing

military systems, so introduction of this new technology will not be delayed by the inevitably long cycle of
inventory turnover and procurement. Further, the cost of these devices is extremely low through the exclusive use
of commer,7ally available hardware and components which, as an added advantage, can be commercially maintained.
Unlike older maintenance aiding technologies, e.g., micro-fiche, this new development makes possible instantaneous

updating of information from a central site using conventional telephone lines, so that the electronic maintenance
manual will never be out of date. In FY 1982, the first such Voice Interactive Maintenance Aiding Device (VIMAD)
will be delivered, and improvements will be made in a second generation based on maintainer evaluation. Third,
videodisc technology is being used to make possible interactive and personalized training movies for DoD personnel,
allowing the student to see the level of detail that is desired, abstract or concrete representations, special
background information, and so on. In FY 1982 one such test system will be completed for training operation and
maintenance of aircraft carrier weapons elevators, a major and often troublesome component; the particular
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application is on the nuclear carrier Carl Vinson. Fourth, videodisc technology is being used in a novel fashion

to display to the student the workings of complex military systems as a step toward operation and maintenance of
those systems. Specifically, a display will be completed to illustrate the workings of a standard jeep engine

allowing the student to view the interior of that engine while it is operating--along every water path, oil path,
fuel path, and electrical conduit. The display alternates between a photographic representation and an easier-to-

understand but less realistic animation representation. In FY 1983 the effort in low cost portable training
simulators and voice interactive maintenance aiding devices (VIMAD) will be continued. Specifically, the improved

version of the AlO-Maverick missile firing training simulator will be completed, as will the previously initiated
simulator developments in avionics and hand carried weapon systems - the Stinger. Most importantly, an effort will
be completed to identify the techniques for significantly decreasing the manufacturing costs of these training
simulators so that their use in large numbers can be wide-spread throughout the Services. In the area of VIMAD,

there will be two major developments. The technology will be extended to a team VIMAD that will provide
instruction to a group of novices simultaneously maintaining complex military machinery where coordination among

the maintainers is critical for effective servicing. In addition, the technology will be extended to provide a
surrogate maintenance capability for learning to maintain equipment which is not available for training purposes.
There is typically a long time delay after weapon systems are first introduced before they are available for
widespread maintenance training, and hence a subsequent delay before adequate numbers of maintenance personnel are

available. Through the use of video disk-based surrogate maintenance training, it will be possible to both
introduce the weapon systems and train the maintenance in parallel, thus significantly reducing inefficiency. In

parallel with these technical developments, technology transfer is scheduled: training simulator technology to the
Army (tank gunnery) and Air Force (aerial refueling); maintenance aids to the Air Force for aircraft landing gear

and missile maintenance; interactive movies to the Army; and "microtravel" systems to the Army and Air Force.

In FY 1984 distributed training technology development will concentrate on integration of the new technology with
DoD training systems; extension of the technology to use computer generated displays based on fractals; and
extension of the technology to use small, portable, touch sensitive flat screen television displays in concert with

digital optical disks.
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3. Program to Completion: This research will continue to respond to defense needs, with program content

determined by research results, technology options, and readiness/effectiveness issues.

4. Milestones:

Last Year's Current Explanation of changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

late FY 1982 late FY 1982 Complete realistic tests of new

job performance aids and ultra-
low cost simulators and assess

their impact on Armed Forces

readiness and effectiveness

late FY 1982 late FY 1982 Demonstrate multi-echelon simula-
tor-trainer.

late FY 1983 Completion of Stinger Trainer. New Milestone.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

Systems Technology 2,391 2,200 2,500 2,500
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Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

A. RESOURCES: ($ in Thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROGRAM ELEMENT $199,449- $237,040* $2682500* $3751554* Continuing TBD

EE-2 TEAL RUBY Experiment 25,418 27,000 22,400 20,000 6,100 143,829

EE-3 X-Wing 3,800 6,278 7,500 14,500 60,000 92,078

EE-4 Advanced Comnand and Control 4,049 2,300 -0- -0- -0- 12,202

Architectural Testbed

EE-5 Technology Assessments 1,347 940 1,700 1,854 Continuing TBD

EE-6 Advanced Sensor Demonstration 14,307 23,245 50,100 68,500 297,500 477,952

EE-7 Space Acquisition, Tracking 17,130 25,800 35,000 58,400 128,400 275,136

and Pointing Experiment -
TALON GOLD

EE-8 High Power Chemical Laser 17,001 20,500 21,800 31,700 67,600 168,001

Ground-Based Demonstration -
ALPHA

EE-9 Forward Swept Wing 7,129 24,000 37,000 23,000 5,000 102,329
Demonstration
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Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs

EE-10 Assault Breaker Demonstra- 69,179 21,469 -0- -0- -0- 165,134
tion

EE-11 BETA/CELT Demonstration 930 -0- -0- -0- -0- 7,770

EE-12 Large Optics Demonstration 6,774 15,200 14,200 22,200 45,000 135,251
Experiment - LODE

EE-15 SORAK Demonstration (Korean -0- 5,000 10,000 10,000 50,000 75,000
Equipment Upgrade)

EE-16 Submarine Laser Communication -0- -0- -0- 40,500 334,100 374,600

*Total includes classified projects not identified herein.

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:

TEAL RUBY Experiment: This is a space experiment to demonstrate infrared detection of stratcgic aircraft from a
space platform, to measure target and clutter background signatures from space, and to demonstrate advanced
infrared detector technology. Expansion of the basic sensor mission is being investigated to include signature
measurements of The sensor and the associated USAF spacecraft
are for a FY 1984 launch date aboard the space shuttle.

X-Wing: The X-Wing is a major innovation in Vertical Takeoff and Landing (VTOL) aircraft design which, by stopping
the rotor in flight, combines the vertical lift efficiency of a helicopter with the speed, range, and
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altitude performance of a transonic fixed wing aircraft. Design analysis indicates an operational X-Wing vehicle
would have approximately three times the speed, range, and altitude performance of a conventional helicopter with
equivalent payload lifting capability. Such characteristics portend a very broad operational applicability such
as: more flexible sea-basing for the Navy wherein two or more aircraft on non-aviation ships could conduct long
range anti-submarine warfare, over-the-horizon targeting of surface and air targets, tactical jamming and other
existing (or emerging) missions; new Army roles such as close air support and sensor carrier with intratheather,
self-deployment capabilities; new Air Force tactical missions which release dependence on fixed Air Bases and
increase pre-launch survivability.

Advanced Command and Control Architectural Testbed (ACCAT): The ACCAT testbed is sched!uled to be completed during
FY 1982 and the technology will be transferred to the Navy.

Technology Assessments: The primary objective of this project was to provide modest funding support for research
initiative on new ideas which fall outside of the current on-going DARPA thrusts and program areas. These new
ideas which may originate from within or outside of DARPA, are presented to and acted upon by a review council
chaired by the Deputy Director of DARPA. After initial exploration, and subject to research results, the project
may be continued by one of the DARPA technical offices or the results made available to one of the Military
Services for exploitation. Beginning in FY 1983, these funds are now contained in Strategic Technology PE #62301E
and Tactical Technology PE #62702E.

Advanced Sensor Demonstration: The purpose of the Advanced Sensor Demonstration is to experimentally demonstrate
the High Altitude Large Optics (HALO) concepts for advanced strategic surveillance sensors and the
HALO advanced sensor technologies in space environment. A late 1980's flight of the Mini Halo sensor will permit
high payoff alternative technologies to be considered when decisions are made in the late 1980s to initiate
development of the nation's new generation of strategic infrared surveillance sensors.

Space Acquisition, Tracking & Pointing Experiment - TALON GOLD: The goal of the TALON GOLD Project is a space test
of laser pointing technology. The experiment is designed to achieve long range

with pointing accuracies and beam stablization of better than
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This is a key element in the development by DARPA of space-based high energy laser technology
required for

High Power Chemical Laser Ground-Based Experiment - ALPHA: The objective of the ALPHA Project is the demonstration
of -'1 feasibility of a

Emphasis in this effort is placed on the ground-based test and
evaluation of a

Forward Swept Wing: A manned Forward Swept Wing (FSW) aircraft, made possible with advanced composite structure
and a digital fly-by-wire flight control system, will be designed, fabricated, and flight tested to investigate and
quantify the aerodynamic benefits and performance capabilities of an integrated advanced technology vehicle.
Significant improvement of short takeoff and landing (STuL) performance, excellent high angle of attack maneuver
control, more efficient transonic performance, and considerable design fle:ibility are the most obvious advantages
of this unique configuration. These FSW technology attributes will lead to major reductions in the weight and
costs of future vehicles. Flight test will develop confidence in numerous individual technologies, make them
available as viable design options for advanced vehicles, and greatly reduce the risk and time associated with
future application.

Assault Breaker Demonstration: The purpose of the Assault Breaker Program is to develop, demonstrate, and evaluate
the technologies required to deny the Warsaw Pact its second echelon reserve and exploitation forces by
demonstrating a capability for standoff acquisition and destruction of armored formations at ranges as great as

beyond the Forward Edge of the Battle Area (FEBA). This effort includes Assault Breaker ground and air
launched missiles, terminally guided submunitions and Pave Mover radars. Successful
completion of the demonstrations would provide a basis for decisions on engineering development for the Pave Mover
radar by the Air Force and Corps Support Weapon System by the Army in late FY 1982/early FY 1983.

Large Optics Demonstration Experiment (LODE): The objective of this program is to demonstrate in a ground-based
experiment the performance obtainable from a laser beam control system coupled to a large
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aperture beam expander designed for . Issues related to wavefront control and internal alignment, large
optical structures, sub-microradian fine tracking and internal energy management will be addressed.

SORAK Technology Demonstration: This project will demonstrate a near-
real-time intelligence, early warning and targeting system based upon multiple high technology sensor platform
inputs, survivable communications and computer aided target analysis and fire planning. The very unique and severe
warning and indications problems
makes this technology highly important. The overall SORAK system is expected to be ready for a full system
demonstration in late FY 1984 or early FY 1985.

C. BASIS FOR FY 1983 RDT&E REQUEST: The FY 1983 funding for TEAL RUBY will be used to complete the flight sensor
acceptance testing and integration testing with the spacecraft. Software will be completed for command generation,
data reduction, and quick look data analysis. These activities represent major milestones toward achieving a
launch in early FY 1984.

X-Wing: The objective of this program is to design, fabricate and flight test a demonstration vehicle of a size
representative of an operational aircraft. The FY 1983 program is structred to narrow from two contractors to one
who will detail design, fabricate and test a flight demonstrator. Various program options are currently under
study ranging from a lower cost, DARPA-only approach using the existing Rotor Systems Research Aircraft (RSRA) and
a more ambitious, but more capable, all new demonstrator vehicle configured around the DARPA/NASA/GE Convertible
Engine. The FY 1983 funding request will initiate the selected option.

The Advanced Sensor Demonstration program will demonstrate the capability for
in an operational environment. The sensor, to be placed in orbit in the late 1980's, wil incorporate advanced
technology infrared focal plane components and a long life - high capacity cryogenic r igerator. In FY 1983, pre-

prototype element detector arrays designed to flight specification will be tested and demonstrated.
Endurance testing of the long life turborefrigerator will be continued to develop a reliability model. Extensive
endurance test time on the flight design refrigerator will be required to assure that the orbital life
specification of 2 years minimum is met. Onboard signal processor software and custom device development will be
completed and processor performance demonstrated.
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The funding for TALON GOLD will continue the Phase II portion of the program for detailed design, fabrication,

testing, and purchase of long-lead hardware consistent with a post launch. Experiment content will be
definitized and detailed design will be approximately 40% complete.

ALPHA funding will complete the detailed design of the laser subsystem with the Critical Design Review to be
conducted. Subsequently, fabrication of the laser will be initiated, the detailed design of the test facility will
be initiated and long-lead materials for the facility will be ordered.

In FY 1983, the Forward Swept Wing aircraft fabrication will be completed. All systems of the flight vehicles will
be ground tested, proof and load tests will be completed and the X-29A will be cleared for flight.

LODE funding is to complete the preliminary design of the LODE experiment and risk reduction breadboard activities
at the component or subsystem level. The preliminary design of test and simulation facilities will also be
completed.

FY 1983 funding for the Indirect Fire Cannon program is requested to develop the full scale technology demonstrator
for an extended range, autonomous terminal homing cannon, artillery projectile in preparation for a flight test
evaluation in late FY 1983/early FY 1984.

FY 1983 funding for Advanced Seeker Technology (formerly Tank Breaker) is contained in the TT-2 program.

The FY 1983 funding for SORAK will be used to continue hardware development of the various sensors, and other
equipment as well as continuing the system software development for the demonstration.

D. COMPARISON WITH THE FY 1982 DESCRIPTIVE SUMMARY: FY 1982 and FY 1983 requirements for the TEAL RUBY program
have increased due to delayed availability of critical electronic parts, expanded testing of subsystems, and
enhanced mission planning. The FY 1981 Assault Breaker Demonstration program has increased as a result of
inclusion of funds for the experimental evaluation of the Pave Mover radar and for support of the air launched
phase of the demonstration. Major milestones for the Advanced Sensor Demonst:stion program have slipped one year
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to accommodate funding requirements in other EEMIT programs and extended contracting processing. The FY 1985 X-
Wing program has been restructured during FY 1981 to a larger scale vehicle (50 foot diameter, 20-30,000 pounds)
with competitive contractor selection early in FY 1983. The FY 1982 funding requirement for the Forward Swept Wing
program is reduced because of a slip of four months in major program milestones. FY 1982 funding for Advanced
Indirect Fire Cannon has been transferred to the Tactical Technology PE62702E Project TT-2 to further pursue on
Lock On After Launch (LOAL) seeker technology and its validation prior to initiating weaponization demonstration
activity. In the FY 1982 Descriptive Summary Tank Breaker was included in the experimental evaluation program.
However, now the FY 1982 and the FY 1983 funding is contained in the TT-2 program. The FY 1982 and 1983 funding
for TALON GOLD has been increased due to Phase II program definitization in FY 1981. The FY 1982 and FY 1983
funding for ALPHA has decreased due to program restructuring and stretchout. The FY 1982 and FY 1983 funding for
LODE has decreased due to program restructuring and strechout. The FY 1983 funding requirement for the Forward
Swept Wing program is increased to procure the second flight vehicle and to enhance the instrumentation system of
the experimental aircraft. The SORAK technology demonstration is a new start in FY 1982.

E. OTHER APPROPRIATION FUNDS: None
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F. DETAILED BACKGROUND AND DESCRIPTION: DARPA initiated the TEAL RUBY Program in 1974 (P.E. 62301E, Project ST-6) to

develop conceptual designs and technology for infrared sensors as an alternative to the Over-the-Horizon (OTH-B)

radar for strategic bomber warning. Currently, sensor and spacecraft hardware are being developed for FY 1984
launch of the TEAL RUBY Space Experiment. This experiment will demonstrate the feasibility of strategic air

vehicle detection from space and make available to the DoD the option for providing bomber or Fleet Defense warning

from infrared space-based sensors. The success of the focal plane technology in producing mosaic arrays with

detector elements and integrated charge coupled device readout made feasible the experiment design and planning.

The weak signatures of strategic aircraft and the strong background clutter made the use of staring mosaics

essential to provide the integration times of necessary for high probability of detection at low
signal-to-noise ratios. Target and background measurements performed under the TEAL RUBY Program showed that

spectral discrimination of targets using
This approach will be tested on the TEAL RUBY Space Experiment using 13

fixed narrow band infrared spectral filters in the wavelength band with corresponding focal plane

zones containing detectors. Two detector zones were to be developed with spectral filters to
demonstrate that spectral can be accomplished with a single focal plane as well as to test this concept as

a spectral filter capability was demonstrated successfully in the

laboratory but will not be flown as part of the space experiment due to cost and schedule considerations.

Measurements will be performed from a 740 kilometer orbit at an inclination of 75 degrees using cooperative target

aircraft to validate design methodology. The sensor is designed with sufficient sensitivity to provide data of

radiometric quality on strong targets such as strategic bombers and to demonstrate the ability to detect and track
targets such as cruise missiles. Infrared background measurements, required for the design of future

operational sensors, will be made on a worldwide basis and under a variety of climatological and geographic

conditions. Plans are being formulated to conduct a limited number of experimental missions from orbit
demonstrating the utility of advanced infrared space sensors to support theater missions including fleet air

defense. In addition, the feasibility of the sensor to measure

is being examined.

G. RELATED ACTIVITIES: Development of the focal plane technology, target and background measurements from aircraft

platforms, and definition and preliminary design of the flight experiment were accomplished under the
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DARPA Warning Technology Project, Program Element 62301E, Project ST-6, prior to FY 1979. The TEAL RUBY Experiment
provides the transition of DARPA concepts and technology for strategic aircraft detection to the USAF Air Vehicle
Detection Program. Data and technology results will be made available to the USAF Missile Surveillance Technology
Program, the Navy Space Project Office, Army Space Project Office and other Government organizations.

H. WORK PERFORMED BY: 95% of this program is industrial effort and 5% is Federal Contract Research Center (FCRC)
support. Rockwell International, Seal Beach, California, is the prime contractor on the TEAL RUBY sensor; support
contractors are IBM, Westlake, California; Center For Analysis, Irvine, California; and Photon Research
Association, La Jolla, California. Federal Contract Research Center support is provided by the Aerospace

Corporation, El Segundo, California. The program is monitored by the Air Force Space Division, Los Angeles,
California with support in Naval areas of interest by the Naval Oceans Systems Command, San Diego, California.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: The technology development and sensor definition were completed under the
Warning Technology Project ST-6 in Program Element 62301E. Competitive design programs were conducted through
Preliminary Design Review in April 1977 when the prime contractor was selected to build and support on-orbit
operation of the sensor. A mass-volume dynamic simulator was fabricated and tested to verify subsystem

environmental levels. An interface control document has been developed and signed by the USAF Space Divi3ior
Directorate of Technology, which has the responsibility for procurement and technical direction of the TEAL RUbY
Space Experiment for DARPA, and the Space Test Program Office, which has contracted for the P80-I spacecraft to be
launched into initial orbit with the TEAL RUBY sensor by the Space Transportation System (Shuttle). The
qualification model cryogenic TEAL RUBY infrared telescope has been fabricated,
optically tested, subjected to acoustic and thermal test environment and delivered to the prime contractor. A
contamination control seal between the two telescope cavities has been incorporated into the design in the form of
a Zinc Selenide window. Production of the two extrinsic silicon detector device types is nearing completion with
the devices exceeding the performance specifications. All detector arrays have been qualified (using a fully
automated chip tester) for integration into the qualification sensor focal plane, and the first focal plane zone

has been assembled and tested. The automated detector array test set has been fully certified and
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detector arrays to satisfy flight model sensor and space requirements have been tested and inventoried.
Successful space qualification of these first generation detector arrays will confirm the maturity of the DARPA
mosaic arrays for future DoD surveillance applications. Qualification models of the precision gimbal system have

completed qualification testing and met all specifications on the mass volume simulator. The qualification model
cryostat has been space qualified and the flight model device is being fabricated. The system controller and data
processing qualification units have been fabricated, checked out and are in space qualification. The space system
computer model has been completed and dynamic motions of the sensor and spacecraft calculated; the results led to
redesign of the earth shield to prevent vibration from that subsystem. A mission planning group has been formed
for on-orbit operations and the first space experiment plan (SEP) has been published.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: The qualification sensor will be assembled for
integration testing during FY 1982. The flight sensor is being fabricated. The qualification unit will be
provided for preliminary integration with the space craft in early FY 1983 and replaced in mid FY 1983 with the
flight sensor. Actual launch is planned for early FY 1984 but is subject to uncertainty in Space Transportation
System scheduling and manifesting. During FY 1982 the component qualification testings will be completed, and the
components integrated into a complete sensor. Results from system level testing of the sensor focal plane and
sensor qualification test, will provide the first comprehensive data of expected on-orbit performance to guide
development of mission planning and command software. Completion of detector array production is being
accomplished with sorting of the arrays by measured responsivity, noise and uniformity levels. The focal plane is
composed of each of which require slightly different specifications for optimun on-
orbit performance. Mission planning activities are being closely coordinated with the USAF and NAVY Aircraft
Surveillance requirements to assure collection of data for the design of an operational spaceborne Air Vehicle
Detection System. Sensor qualification tests will be completed in FY 1982. To assure a realLstic test at
appropriate induced environmental exposure levels the final acceptance test will be done at the integrated sensor-
spacecraft level. Software will be completed for Mission planning including command generation data reduction and
quick look "data analysis." The data reduction software will provide the capab.iLty to generate computer
compatible calibrated research tapes to be turned over to the Services for their analysis effort. The development
and validation of software for mission execution, data processing and reduction will be a major milestone in mosaic
sensor development since the data rate of these sensors exceeds that of conventional infrared surveillance sensors
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by The data analysis software being developed is based upon the experience and
software generated by the High Resolution Calibrated Airborne Measurement Program sensor and in turn will provide
the basis for still more capable software packages such as that required to support the Advanced Sensor
Demonstration Program.

In FY 1983 the integrated system test will be completed, the system packaged and delivered to Cape Canaveral for
final shuttle integration and launch in early FY 1984. After insertion into final orbit the TEAL RUBY sensor
subsystem will be checked out and orbital experiment operations initiated. Experimental missions will be conducted
for nominal time periods of twice a week, corresponding to orbital passage over targets and/or
background areas of interest. Experiment segments or missions are generally categorized as: (1) target missions
during which on-board detection of a cooperative air vehicle target will be demonstrated while full radiometric
data is simultaneously recorded for subsequent transmittal to the ground network; and (2) background missions
during which multispectral radiometric data in two dimensions will be recorded for subsequent transmittal.
Priority in time sequence of experiment execution will be given to aircraft/measurement/detection and collection of
global background data with emphasis on Northern Geographic regions and those geographic areas of interest for the
various missions. Assessment of the focal plane technological maturity will be carried out by monitoring and
analyzing a variety of temperature, signal and noise levels within the sensor system. Early mission assessment
will be conducted via the "quick look" analysis capability and modifications made as necessary to the mission plan.
Redesign of the on-board processing and signal conditioning units in FY 1982 together with the availability of
parts have caused cost growth in FY 81-83, together with a significantly expanded mission planning and operations
effort.

3. Program to Completion: The estimated life of the TEAL RUBY Sensor, limited by the supply of stored solid
cryogen, is one year or a nominal mission completion date of mid FY 1985. A final experiment evaluation report
will follow mission completion by six months, late FY 1985.

4. Milestones:
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Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Mid FY 1982 Mid FY 1982 Complete fabrication of TEAL RUBY Change in launch date and test schedule

Sensor and deliver to USAF/Space due to parts availability and processing
Division Spacecraft. unit redesign and fabrication

difficulties.

Mid FY 1983 Early FY 1984 Launch. Change in launch date and test schedule
due to parts availability and processing,

unit redesign, fabrication difficulties,
and shuttle launch availability.

Mid FY 1984 Early FY 1985 Terminate Orbital Operations. Change in launch date.

Early FY 1985 Mid FY 1985 Finish evaluation of sensor per- Change in launch date.

formance and complete program.

5. Resources: ($ in thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

TEAL RUBY Experiment 25,418 27,000 22,400 20,000

This program is a joint DARPA-USAF program with DARPA responsible for the TEAL RUBY sensor and the USAF responsible

for the spacecraft, launch and detailed data analysis.
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F. DETAILED BACKGROUND AND DESCRIPTION: The X-Wing is a major innovation in Vertical Takeoff and Landing (VTOL)
aircraft design which, by stopping the rotor in-flight, combines the vertical lifting efficiency of a helicopter
with the speed, range and altitude performance of a transonic fixed wing aircraft. This unique capability is made
possible through the use of a quasi-elliptical circulation control airfoil in the design of the rotor blades. The
lift on each rotor blade can be selectively controlled by varying the momentum flux of air blown through tangential
slots along each rotor trailing edge. The X-Wing aircraft uses the circulation control system to produce lift and
achieve stability and control of the vehicle during all flight modes including in-flight stopping/starting of the
rotor/wing. The objective of this effort is to demonstrate the utility of the concept through the design,
fabrication and flight test of a demonstration vehicle representative of an operational size aircraft. Emphasis
was changed in FY 1980 to an operational size aircraft from the original 3,200 lb test vehicle. A twenty five foot
graphite composite rotor and active fly-by-wire flight control system has been successfully tested in the NASA Ames
40 x 80 foot wind tunnel. Prelminary design of a larger operational scale rotor system and compatible airframe has
been initiated. Design analysis indicates an operational X-Wing vehicle would hive substantially greater range,
speed and altitude than a conventional helicopter with equivalent payload lifting capability. These charactristics
portend a very broad operational applicability. For example, they could greatly enhance Navy missions such as
early warning, antisubmarine warfare, and over-the-horizon targeting and could also make new missions possible such
as long range Surface Launched Air Targetable (SLAT) missile anti-air warfare, dispersed electronic jammer and
missileer missions. Preliminary studies of multi-mission X-Wing designs employing fifty foot diameter rotors and
convertible fan/shaft engines indicate an excellent potential for non-aviatio" ship compatibility. Other analyses
and test data verified a capability for significantly improved handling qualities during turbulent shipboard
takeoff and landing operations. The extended range and speed capability of the X-Wing enhances its operational
utility for Air Force, Navy and Coast Guard extended range Search and Rescue missions as well as troop insertion
and personnel evacuation roles. Cumulative findings strongly support the X-Wing as an ideal vehicle to provide the
flexible sea basing and deployment options sought by the Navy. Potential Army missions include Special Equipment
Mission Aircraft (SEMA-X), Scout Attack (LH-X), new/Close Air Support missions, Anti-Air, intratheater transport
and cross-FEBA interdiction. The X-Wing also appears capable of providing a measure of self-deployment ferry
capability for Rapid Deployment Force applications.
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G. RELATED ACTIVITIES: The X-Wing Vertical Takeoff and Landing (VTOL) initiative is derived from the Circulation
Control Rotor work performed earlier by the David Taylor Naval Ship Research and Development Center (DTNSRDC) and
also takes advantage of advanced stopped rotor dynamics and control work done by the Army in the late 1960s. The
Navy is using a 44 foot diameter Circulation Control Rotor in a current flight test program on the UH-2D helicopter
for the purpose of demonstrating improved reliability, maintainability and active vibration suppression. Also, the
wing of an A-6 aircraft was modified by the Navy to demonstrate a Circulation Control Wing for Short Takeoff and
Landing (STOL) performance improvement and completed a very successful flight test program, during which minimum
landing speeds were reduced from 120KTS to 75KTS. A joint DARPA/NASA convertible turbofan/shaft engine program is
being conducted in a parallel effort to provide a new and more efficient propulsion system for the X-Wing program
as well as other Vertical Takeoff and Landing (VSTOL) aircraft and advanced compound rotorcraft concepts.

H. WORK PERFORMED BY: About ninety percent of the X-Wing program is being performed by industry. Ten percent of the
work is being conducted by the David Taylor Naval Ship Research and Development Center, Carderock, Maryland. The
two prime contractors are the Boeing Vertol Company, Philadelphia, Pennsylvania; and Sikorsky Aircraft Company,
Stratford,,Connecticut. Lockheed Aircraft Corporation, is providing technology base data and whirl test
facilities.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: In FY 1976, the key high risk technology questions of the concept were
identified by an advisory group of aeronautial experts. Technology issues included the ability to operate

efficiently both as a helicopter and as a fixed wing aircraft and to convert in a controllable manner from one mode
to the other. Analysis and sub-scale wind tunnel testing conducted in FY 1977 and FY 1978 produced a high level of
confidence in the addition to lab/proof testing of critical rotor blade components. A 25 foot diameter flight
worthy rotor sub-assembly and a simulated fuselage were successfully tested in the Ames Research Center's 40 x 80

foot wind tunnel during FY 1979. The tests conclusively demonstrated the capability of the fly-by-wire "Hub Moment
Feedback" flight control system to actively stabilize and control the rotor during the rotary/fixed wing and
conversion modes of operation. Adequate rotor lift was also achieved during all flight conditions. More than 30
start/stop conversions were performed. Whirl tower testing demonstrated the system's excellent control p-wer,
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damping and automatic gust suppression capability and indicated a significant potential improvement in low speed
Vertical Takeoff and Landing (VTOL) handling qualities. Transonic testing of a quarter scale model of the complete
configuration was conducted to investigate the high speed characteristics of the aircraft. Continual correlation
of theoretical analysis and test data was accomplished to refine prediction methods for the performance of an

operational X-Wing vehicle. An intensive technical review by DARPA/NASA/Navy personnel confirmed the 40 x 80 foot
wind tunnel test results and the readiness of the program to proceed to a flight demonstration. These significant
technical successes, recognized program maturity, and broad potential operational applications led to a complete
restructuring of the X-Wing program at the direction of the Deputy Under Secretary of Defense Research and
Engineering during the third quarter of FY 1980. The restructuring objectives were to allow for a flight
assessment of the concept with operational similitude and to generate substantial incentive for strong competition
within the helicopter industry in this program. Key elements included preliminary design of a flight vehicle,
development of a larger circulation control rotor and initiation of an engine program to modify an existing engine
for X-Wing compatibility. A competitive procurement strategy was also adopted.

2. FY 1982 Program and FY 1983/FY 1984 Planned Program: In response to the restructuring directive, initial
competitive efforts began during the last quarter of FY 1980 with Boeing Vertol and Sikorsky Aircraft receiving six
month contracts for 'X-Wing Technology Transfer and Assessment.' During this period a massive technology transfer

activity was conducted. An engine modification tradeoff study was also conducted during this period. Upon
completion of these preliminary activities the restructured X-Wing program was formally initiated in the third
quarter of FY 1981 with 'Phase 1: X-Wing Flight Demonstrator Design Definition.' This activity is currently well
underway with both companies performing preliminary designs of operational size flight demonstrator vehicles
configured around the TF-34 Convertible Engine (discussed below). Both companies are conducting detail design
studies of the rotor dynamic system including composite material blades, hub and root retention system, moment-
feedback control system and selected drive train components. Boeing is fabricting a 1/5 scale, 10 foot diameter
rotor/fuselage dynamic model for initial testing during the second quarter of FY 1982. This model will be used to
examine various configurations and flight modes in the Boeing V/STOL wind tunnel. The full scale vehicle fidelity

and sophistication of this model are such that, following an extensive test program, a high confidence committment
to a flight article can be made. Multiple tunnel entries are planned and all data obtained will be provided to

Sikorsky to achieve maximum program effectiveness. In other areas both companies are fabricating critical
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structural components of the rotor blade airfoil structure, hub system and pneumatic control valve. Sikorsky is
performing extensive analysis of high frequency blowing for vibration control. DTNSRDC is supporting contractor
activities by conducting transonic airfoil tests and fixed wing mode stability tests of a 1/8 scale model. Recent
fixed wing tests by DTNSRDC on this model with an improved rotor hub fairing have shown major advances in
performance with maximum lift to effective drag ratios approaching 12.0 (on the same order as a fixed wing
airplane) and significant rotor hub lift contributions in the conversion flight mode. The extension of the X-Wing
demonstrator size objectives requires an expansion of the data base to higher tip speeds and pressure rotors. As
part of the data base expansion activity the original 25 foot diameter rotor system will be tested further by
Lockheed under a DTNSRDC run program. Both Sikorsky and Boeing will participate in this activity. Program
planning activities by both companies consists of examination of a range of flight demonstrator options.

Key areas to be investigated with these vehicles could include: (1) the in-flight aerodynamics associated with the
Circulation Control boundary layer control system; (2) the capability of the pneumatic control system to provide
flight control, vibratory airload suppression and gust control - particularly during conversion to fixed wing
flight; (3) the performance of the closed loop fly-by-wire stablization and control system in all flight modes; (4)
structural and aeroelastic performance of the graphite composite fore/aft swept X-Wing wings; (5) the performance,
design integration, and reliability aspects of the Convertible Fan/Shaft Engine and rotor drive system; (6) an
operational speed/altitude envelope with speeds in excess of Mach 0.80 at 30,000 feet; (7) specific cruise ranges
comparable to tactical fixed wing aircraft; low speed and hover control power and damping levels in excess of
current helicopter experience; (8) and downwash environment evaluation.

Also at the start of Phase 1 a Convertible Fan/Shaft engine prograir was initiated jointly with NASA. The prime
focus of this program is for the X-Wing vehicle although its very !road, generic, applicability to other advanced
vehicles makes it a stand-alone program within DARPA and NASA. Applications include the Tilt Nacelle VTOL, the
Folding Tilt Rotor concept and high speed 250 knot Thrust-Compounded Helicopters. The engine selected is the TF-34
which, with the addition of variable geometry, is capable of delivering in excess of 5000 shaft horsepower in the
Shaft Mode and in excess of 8000 pounds thrust in the Fan Mode. The high technology and extremely low cost of this
program ($8 Million to design, modify, and conduct steady and dynamic tests with an advanced digital control
system) represents a major potential breakthru in VTOL propulsion systems. It is estimated that this engine could
be completely developed and fielded for approximately 5 percent of the cost of a new VTOL engine. ?31
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The two prime contractors will continue their activities through FY 1982 with a competitive selection for a flight

article to be made in early FY 1983. A decision on the technical, operational and cost objectives for the
competition will be reached during the third quarter of FY 1982 and specific guilance provided to the contrac:ors.
Discussions are currently proceeding with the Service technical and operational communities regarding the various
demonstrator options. A broad based Military Utility Analysis of the X-Wing is also planned for completion in the
third quarter FY 1982. Significant service involvement in the X-Wing program will have a strong influence on the
demonstrator vehicle objectives.

3. Program to Completion: The end objective of this program is the flight test validation of two operational size
vehicles configured around the Convertible Engine. The 'high option' under active consideration would consist of

the design, fabrication, wind tunnel test and flight test during FY 1985/F6 of a maximum performance airframe
having the speed-altitude envelope, payload-range capability, handling qualities and folding features (for
hangaring on small ships) of an operational aircraft. This airframe would be configured around the Convertible
Fan/Shaft Engine currently underway. Costs for this option are in the $200 Million range (including Convertible
Engines) and would require substantial Service participation. The 'low option' would consist of an FY 1985 flight
test of operational size rotor blades, hub and fly-by-wire controls on the existing Rotor Systems Research Aircraft
(RSRA) over the low speed and conversion speed range. Following these tests an engineering development program of
an airframe which utilizes the RSRA rotor assets and convertible Engine could then be undertaken with a higher
probability of achieving a viable VTOL aircraft. Intermediate options being considered include the use of existing
airframe components and engines for a technology demonstrator which could validate the conversion flight, speed-
altitude envelope and handling qualities, but not thp empty weight. Such a program would have a late FY 1985
flight date and would be in the $125 million range. Evaluation of these options should be complete by the third

quarter of FY 1982.

4. Milestones: As described above, following the very successful completion of the 25 foot rotor system wind
tunnel tests in FY 1979, the entire X-Wing Program was restructured in mid FY 1980 by the Deputy Under Secretary of
Defense Research and Engineering toward a larger vehicle. The restructured activity is currently well underway
with revised milestones as indicated below. A strong competitive position suitable for a high confidence down-
select should be attained by early FY 1983.
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Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1981 Early FY 1982 Complete subscale and 25 foot Subscale tests completed; whirl test start
rotor whirl test data base delayed to time-phase with Phase I con-

expansion program. tracts.

Late FY 1982 Late FY 1982 Subsystem Design Review.

-- Late FY 1982 Evaluation of flight vehicle New Milestone.

designs and program options.

Late FY 1982 Review of 0.20 scale Dynamic New Milestone.
Model test data for readiness

to proceed with flight program.

Early FY 1983 Competitive selection of flight New Milestone.

vehicle program.

Late FY 1983 Fabicate wind tunnel test opera- Rotor test now included in overall vehicle
tional size rotor. pre-flight test phase.

Late FY 1984 Early FY 1984 Flight demonstrator design Program schedule changed to RSRA option.
review.

Late FY 1985 Late FY 1985 Flight clearance review. No change.
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5. Resources: ($ in thousands). Current estimates beyond FY 1982 will remain tentative until mid FY 1982 when

present Design Definition Activity yields data for program options to be selected and service participation can be

determined. FY 1983 funding will initiate flight vehicle program in early FY 1983.

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

X-Wing 3,800 6,278 7,500 14,500
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F. DETAILED BACKGROUND AND DESCRIPTION: The success of the DARPA High Altitude Large Optics (HALO) program for
development of advanced infrared surveillance sensor technology has led to the formulation of the Advanced Sensor
Demonstration (ASD) Program. The principal thrust of this program is the fabrication and test of the a sensor
which utilizes key elements of HALO technology to demonstrate advanced surveillance missions and provide the basic
phenomenological data base for design of future systems. This sensor will demonstrate major improvements in
sensitivity measurement precision and significant improvements in precision,
thus maximizing the system flexibility and minimizing national vulnerability to changes in Soviet systems. The
tracking of will facilitate test of surveillance concepts for
defensive and offensive force management in space and SALT verification issues. Long observation time and high
sensitivity with medium spatial resolution enable the detection and tracking of . This
capability, in addition to the ability to observe will allow evaluation of the utility of
space sensors in both . The on-board processor has the potential to en.ible
users to utilize real-time data to demonstrate the functional support provided by a space asset and evaluate the
advantages of a space sensor to a number of Service war fighting missions.

Detailed sensor definition is not yet finalized, but it is expected that the Mini-HALO sensor will require a
telescope of somewhat less than aperture and a field-of-view, a focal plane with approximately

detector elements operating in the spectral range, and an filter
on part of the focal plane. The sensor will be supported by an on-board signal processor and cooled by an

active cryogenic refrigerator.

The on-board processor supports and manages the focal plane. Signal encoding, overload sensing and control,
temporal filtering, threshold detection, and target track formation are performed by the processor, resulting in a

major reduction in data volume. For the experiment, data will be available on demand at each major node in the
processing chain, but the data compression achieved by the processor will enable a demonstration of narrowband,
survivable data links which pass only validated target tracks to small simplified ground stations. On-board event
message generation will be examined as well to determine the utility of performing a full end-to-end data
processing demonstration on-board within the cost constraints.
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G. RELATED ACTIVITIES: This program is related to the USAF Advanced Warning Sensor (AWS) Program for Missile Early
Warning. The USAF Space Division, in their role as AWS manager and DARPA agent for the Advanced Sensor
Demonstration Program provides a logical technology transfer point. The technology base demonstrated supports
surveillance sensors for

for attack assessment.

H. WORK PERFORM4ED BY: This program will be 95% industrial and 5% Federal Contract Research Center (FCRC). Industrial
contractors include: Hughes Aircraft Company, Culver City, California; C.S. Draper Laboratory, Cambridge,
Massachusetts; and AiResearch Corportion, Torrance, California. FCRC support is obtained from the Aerospace
Corporation, El Segundo, California.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: Technology development to support the Mini-HALO sensor was carried out
under the DARPA Space Surveillance and Advanced Optics Project (ST-2) in Program Element 62301E. Component
developments were initiated and demonstrated under the HALO technology program for spectral filters, large
lightweight cooled optics, detector arrays, adaptive signal processors, and high reliability cryo-refrigerators.
The initiation of this flight experiment was made possible by achievement of major technology milestones in FY 1978
and FY 1979. Development of major system critical components was then initiated.

A contractor was selected late in FY 1979 to design and build the Integrated Spacecraft and Sensor and conduct the
experiment. The single contractor approach was chosen to assure performance, reduce cost, risk, and testing time,
and to reduce management interfaces. This will further be backed up by a contractual incentive for on-orbit
performance.

A systems requirements review (SRR) in 1980 formalized a set of future surveillance mission requirements. During
FY 1981 the program focus was a Preliminary System Design Review (PSDR) held to insure that the baseline system
design was complete, consistent and supportative of the program's basic functional requirements. This effort
resulted in preliminary top level system and interface specifications to be followed by a complete cost and

2 3 6schedule evaluation of the upcoming development phase.
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There was significant progress during FY 1981 in the development of major technology subsystems with the

intermediate development milestones being achieved on schedule.

Prototype multiplexer arrays have been fabricated and evaluated with detector arrays at
infrared wavelengths. Intermediate performance goals were exceeded and development proceeded on schedule to the

demonstration. The spectral filter task continued with the principal effort focused on materials
processes for fabricating a fifty layer longitudinal demonstration filter (LEOTF). A

simulated IR target was used to spot illuminate a HgCdTe array. Data from the array was then routed to the signal
processor breadboard for realtime signal processing. Breadboard processor software was then used to acquire the
target, hand off the target from low resolution to high resolution tracking, predict the target track, and finally,
to generate the track report at the signal processor output. This end-to-end functional demonstration provided the
necessary confidence in compatibility and capability of these critical technologies.

The HALO signal processor task has been concentrating on the development of critical large scale integrated circuit
components and proof-of-concept demonstrations of basic clutter filtering, target acquisition and tracking software

functions. The processor hardware components consist of seven different custom chip types, a 16,000 bit random
access memory (RAM) chip, and a microprocessor, combined in a flexible, modular architecture. Two custom chips

have been fabricated and tested. The chips follow state-of-the-art commercial design rules but are fabricated
using special radiation hardness processing, 2 micron line geometry, a six-transistor static cell design for high
transient stability, and silicon-on-sapphire technology for low power consumption. Fully functional 16K RAM chips
were successfully produced and these parts have withstood total doses greater than 105 Rads Silicon with virtually
no change in operating characteristics.

2. FY 1982 Program and FY 1983 FY 1984 Planned Programs: Technology developments will continue during this phase
with emphasis on demonstration of the technology goals needed to proceed to the critical subsystem and sensor
preliminary design and system design reviews.

The detector/multiplexer development task is focused on completing the technical feasibility demonstration of large
scale wide band detectors and multiplexers. Pre-prototype hybrid array fabrication will be completed and
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testing begun. In addition, production planning necessary for the manufacture of focal plane arrays in the
subsequent program phases will be completed, including a demonstration of the close packaging aspects of the four-
chip submodule design (multi-layer ceramic motherboard, over-the-edge electrical contacts,
compact ribbon cables, etc.), and the design and fabrication of Large Scale Integrated Circuits (LSIC) chips for
the command and control electronics.

The key objective in this phase of the filter technology task is the development of a reliable, well
controlled process for the growth of filter materials. Intermediate objectives include fabrication and
test of experimental filters (10 to 50 layer pairs) to demonstrate predicted performance and to refine both the
analytical model and the detailed design. In parallel with the filter layer work, the development of associated
high voltage cables and contacts, wire grid polarizers, wideband infrared coatings, and high voltage drivers will
be pursued.

The objective of the processor development is to provide the design for a versatile, lightweight, radiation hard,
on-board signal processor. The near term objectives are to expand the breadboard and to use it to develop the
remaining proof-of-concept software and to evaluate several custom LSIC chips retrofitted into the breadboard. The
LSIC chips are needed to meet the size, weight, power and radiation specifications of the eventual flight unit. In
this period it is planned to complete the development of the prototype flight 16K RAM and perform radiaton and
reliability testing. Performance of the 16K RAM to the full flight specification will be demonstrated. The
processor breadboard hardware will be expanded by adding an additional strategic filter to enhance it as a test bed
to demonstrate key software functions such as handover of the low resolution tracker to the high resolution
tracker.

The system development effort has two main thrusts in this phase, I) to prepare the six-hour orbit configuration
for a Preliminary System Design Review (PSDR) with fully developed program plan and firm cost data for the next
phase, and 2) to initiate long-lead sensor design tasks so that downstream flight schedule options can be
maintained.

The efforts involved in the long-lead sensor design tasks are: 1) develop the optics design in order to specify,
select vendors, and order mirrors for the Engineering Development Model (EDM): 2) develop the telescope
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #EE-6 Title: Advanced Sensor Demonstration Program
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

mechanical design for the EDM; 3) develop the stabilization and pointing system servo mechanical and electrical
design in order to build and test a brassboard subsystem in preparation for a sensor PDR scheduled in the next
phase.

3. Program to Completion: All key subsystems will be functionally integrated and tested in the engineering
development model in FY 1986 in preparation for payload integration and testing in and spacecraft system
testing in . The system will be delivered in for a launch. On orbit design life will be
months with program completion, including on orbit operations, in

4. Milestones: The milestones cited in the FY 1982 Descriptive Summaries with completion dates through mid FY
1982 have been completed or are expected to be completed on schedule, except as noted below;

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Early FY 1982 Begin Turborefrigerator endurance No change.

testing.

Late FY 1982 HgCdTe, LWIR demo chip. No change.

Late FY 1982 Mid FY 1984 Payload preliminary Design Reduced FY 1982 and 1983 funding due to

Review. revised program priorities.

Late FY 1983 Early FY 1986 System Preliminary Design Review. Reduced FY 1982 and 1983 funding due to
revised program priorities.

Early FY 1984 Late FY 1985 Payload Critical Design Review. Reduced FY 1982 and 1983 funding due to

revised program priorities.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #EE-6 Title: Advanced Sensor Demonstration Program
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Launch. Reduced FY 1982 and 1983 funding due to

revised program priorities.

Program Completion. Reduced FY 1982 and 1983 funding due to
revised program priorities.

5. Resources: ($ in thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

Advanced Sensor Demonstration 14,307 23,245 50,100 68,500
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #EE-7 Title: Acquisition, Tracking and Pointing Experiment - TALON GOLD
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: I. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: Talon Gold is an Acquisition, Tracking and Pointing (ATP) experiment designed
to establish the feasibility of achieving ATP performance levels

of this type requires high performance ATP capabilities
because of the stringent conditions which are complex products of ranges, engagement kinematics, targets of
interest, and reaction times, as well as desired system accuracy and stability. The Talon Gold Program is intended
to establish the feasibility of achieving the appropriate performance levels by developing and performing a space
experiment. The selection of a space test approach was based on the necessity of evaluating the system in the
appropriate environment, and obtaining the required test data in an unambiguous manner. As a consequence, the
Talon Gold Experiment serves as a major milestone in the development of the requisite technologies, a means of
obtaining subsystem and system performance data in a representative environment, and an opportunity to demonstrate
the ATP capabilities

G. RELATED ACTIVITIES: This project is closely related to the DARPA High Energy Laser (HEL) technology project
(Program Element #62301E, Project #ST-3), and can be described as the major element in support of tracking and
pointing technology aspects of that program. A close working interface exists between this program and the
Military Departments Service High Energy Laser programs which deal with tracking and pointing technology. The

principal Service agent for this program is the Air Force Space Division; other supporting agencies include the
U. S. Army Missile Comand.

The Air Force Space Test Program (PE 63402F) is responsible for providing the supporting pallet, pointer, and
avionics, integrating the Talon Gold experiment with the pallet, and providing flight services. Current plans are

to bail a apacelab pallet from NASA to be modified as appropriate for Talon Gold.

H. WORK PERFORMED BY: This effort is performed by industrial contractors (93%) and by a federal contract research
center (7%), Aerospace Corporation, El Segundo, California. Industrial contractors include: Lockheed Missiles and
Space Company, Sunnyvale, California; Hughes Aircraft Corporation, Culver City, California; Charles Stark Draper
La' -ratories, Cambridge, Massachusetts; General Research Corporation, McLean, Virginia; and Science Applications
Inc,.norated, Stuart, Florida.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #EE-7 Title: Acquisition, Tracking and Pointing Experiment -TALON GOLD
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Baae

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: The program was initiated in FY 1979 with competitive concept definitions
conducted by Lockheed and Rockwell. Both contractors evaluated the Acquisition, Tracking and Pointing (ATP)
capabilities and performance levels required for a

The contractors then developed experimental designs which included an ATP system, to
be launched as a space shuttle sortie, space and airborne targets, and a test plan. These concepts were presented
at a Systems Design Review (SDR), held during the first quarter of FY 1980. The SDR considered both the suggested
experimental test program and the system design approaches proposed to achieve the required substantial increase in
acquisition range and the order of magnitude improvement in pointing and tracking performance. Based on the SDR,
both Lockheed and Rockwell were awarded contract extensions to develop preliminary designs of their respective
concepts and to conduct brassboard tests of critical items. The brassboard activities were designed to provide
data required for the design of the flight hardware and to reduce the program risk to an acceptable level. During
FY 1980 the brassboard designs were completed and fabrication and test activities were initiated. Preliminary data
obtained as part of these initial tests indicate that the stabilization and alignment requirements,
which represent an improvement in the state-of-the-art, can be met.

During FY 1981, the contractors developed designs of the flight hardware in preparation for a Preliminary Design

Review (PDR), held during the third quarter of FY 1981. The preliminary designs were supported by tests and
evaluations of critical components and subsystems for which brassboards were developed. The brassboards were used
to select between alternate design approaches, and to provide data required for the definitization of the flight
hardware designs, thereby reducing the risk of the succeeding program phases. The brassboard development and test
activities addressed high risk areas including pointer-tracker boresight and alignment, inertial
stabilization, infrared sensors for acquisition and tracking, active tracking, and space qualification of critical

components.

The competitive phase of the program continued through the end of FY 1981. A source selection evaluation was
conducted based on the Preliminary Design Review, supporting brassboard test data, and the contractors' proposals
for the succeeding program phases.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #EE-7 Title: Acquisition, Tracking and Pointing Experiment - TALON GOLD
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: I. Technology Base

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: In FY 1982 the source selection process is being
concluded with the selection of the Phase II contractor and definitized contract negotiations during the first
quarter. The detailed design activities will then be initiated including the development and definitization of the
system specifications, prime item development specifications, computer program development specifications,
fabrication drawings for flight and test hardware, fabrication procedures and space qualification/acceptance plans.
Data on the space shuttle environment obtained during initial flight tests will be incorporated into the design.
Additional brassboard tests will be defined and conducted where indicated by the Preliminary Design Review
evaluations, shuttle flight experience or where substantive design changes are identified during the detail design
process. The use of solar illuminated visible techniques for acquisition will be investigated. While IR
acquisition is directly traceable to operational system requirements and its implementation would provide for

evaluation of the requisite technologies, the visible technique will provide a lower cost acquisition approach for
the Talon Gold experiment.

Primary emphasis during FY 1982 will be on defining interface requirements between the Talon Gold experiment and

supporting spacelab hardware and NASA/AF communications organizations. These activities will culminate in an
Interface Specification Review (ISR) at the end of FY 1982.

A total program Interim Design Review (IDR) will be held in the second quarter of FY 1983. At this time the

experiment content will be definitized. Detailed design will be approximately 40% complete. Only the visible
acquisition approach will be carried past IDR. Inclusion of IR acquisition in the Talon Gold experiment requires

enhanced funding levels.

The detail design process initiated in FY 1982 will culminate in a Critical Design Review (CDR) conducted during
the fourth quarter of FY 1984. The CDR will examine the hardware designs, supportive analyses, fabrication process
specifications, space qualification/acceptance plans, and software specifications. Fabrication of the hardware
components and assembly of these components into first level subsystems will be initiated after approval of the

CDR. Coding of the required system software and firmware will be initiated.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #EE-7 Title: Acquisition, Tracking and Pointing Experiment - TALON GOLD
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

3. Program to Completion: Fabrication and assembly of the components and subsystems will be initiated in FY 1985,
based on the approved design. Additional tests and analyses will be performed, as required, based on the
recommendations of the Design Review Board.

The development of the flight hardware will continue in FY 1986 through the completion of the fabrication,
assembly, space qualification and acceptance test of the subsystems and full experiment payload. Alignment,
calibration and preflight performance tests of the payload will be conducted as part of the final acceptance tests.
The preflight tests will evaluate the system performance within the limits imposed by the ground test environment.
The Acquistion, Tracking and Pointing payload will then be delivered to the integrating contractor.

The first test flight is scheduled for with a second flight in . The results of these
tests will be analyzed to establish the design requirements and approaches appropriate for future systems, and to
assess the potential performance of operational systems.

4. Milestones:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

early FY 1982 late FY 1982 Ground-Based Brassboard testing. Possible requirement for additional tests
to reduce risk.

mid FY 1983 Interim Design Review. (IDR). New Milestone.

mid FY 1983 late FY 1984 Critical Design Review (CDR). Expanded schedule due to contractor schedule
risk predictions and desire to incorporate
brassboard data into designs.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #EE-7 Title: Acquisition, Tracking and Pointing Experiment - TALON GOLD

Program Element: 062711E Title: Experimental Evaluation of Major Innovative Technologies

DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

mid FY 1985 late F 1986 Delivery of Experiment Hardware Accommodates new CDR Schedule and funding

to Integrator. requirements.

Launch and Space Test. Accommodates new CDR Schedule.

5. Resources: ($ in thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimat, Estimate Estimate

Acquisition, Tracking and Pointing 17,130 25,800 35,000 58,400

Experiment - Talon Gold
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #EE-8 Title: High Power Chemical Laser Ground-Based Experiment - ALPHA
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The overall thrust of the High Power Chemical Laser Technology is the
resolution of the critical chemical laser device technology issues required for the development of a

One goal is establishing the feasibility of a
Emphasis in this effort is placed on the ground-based test and

evaluation of a
This ground demonstration is entitled Project ALPHA. The far-term goal is the development of the technology for

The focus for this effort is development of advanced
optical resonator concepts for very high power devices. The objective of Project ALPHA is to develop the
technology for, and to demonstrate the feasibility of, extracting a

G. RELATED ACTIVITIES: The fundamental laser technology efforts supporting this project are developed in the High
Power Chemical Laser Development portion of the DARPA High Energy Laser Technology Program (Program Element
#62301E, Project #ST-3). Coordination with the Military Department's high energy laspr activities and the DARPA
program is maintained through reviews with the Director, Directed Energy Technology, Office of the Under Secretary
of Defense for Research and Engineering. The primary agent for this program is the Air For:e Weapons Laboratory,
Kirtland Air Force Base, Albuquerque, New Mexico, with supporting agent at the U.S. Army Missile Command,

Huntsville, Alabama.

H. WORK PERFORMED BY: This project is performed 100% by industrial contractors. They are: General Research
Corporation, McLean, Virginia; Rockwell International, Rocketdyne Division, Canoga Park, California; TRW, Inc., Los
Angeles, California; R&D Associates, Albuquerque, New Mexico; W. J. Schafer Associates, Arlington, Virginia; and
Science Applications, Inc., Atlanta, Georgia.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishmnets: The ALPHA Project was initiated in FY 1978 with the test and evaluation of
nozzle technology scaling modules. These tests with modules of established the validity of scaling
nozzle performance data hardware to large-scale laser devices. These tests also confirmed
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #EE-8 Title: High Power Chemical Laser Ground-Based Experiment - ALPHA
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

the feasibility of achieving high fuel efficiency high-power chemical lasers, and
provided the critical nozzle performance data needed to initiate the preliminary design of a ground-
based device in early FY 1980. Conceptual design contracts were initiated with three major contractors. These
efforts addressed the design requirements for a chemical laser weapon system within the operational
constraints of overall system In this way, they
established the framework within which the ground-based demonstration was structured to unambiguously establish the
technology for a These conceptual designs addressed the technical issues

associated with nozzle and optical resonator design, optical bench and alignment system requirements, and reactant
supply system and pumping facility requirements, as well as the cost and schedule to achieve the goals of the
program. These conceptual designs were successfully concluded in mid FY 1980, at which time two of the three

contractors were selected to proceed to preliminary design of the ground-based demonstration laser.
These parallel efforts defined the performance requirements for the gain generator, optical resonator, and exhaust

manifold assemblies for the chemical laser from which, the layout and engineering designs were generated. The
design specifications included lightweighting of the gain generator and the optical resonator assemblies to the
extent required to demonstrate the feasibility of incorporating specifications on a high energy chemical
laser system. To support the designs, risk-reduction and design verification experiments were defined for the gain
generator and the optical resonators, and fabrication of the test hardware was initiated. The design included
planning for eventual laser testing, and cost and schedule analyses for fabrication and testing of the laser. It
also included detailed analyses to provide traceability from the design features of the ALPHA I ground-based system
to the ALPHA 11 chemical laser concept. The preliminary design studies were completed at the end of Fy
1981. The engineering drawings for the laser, with their supporting analyses, were completed for the
gain generator, optical resonator and exhaust manifold assemblies. Hardware design verification and risk reduction
experiments have also been completed. These tests addressed the critical issues in gain generator nozzle fuel
efficiency and in optical resonator performance. Through their design analyses, both contractors identified second
annular resonator configurations which have the potential for scaling to laser powers of levels
heretofore thought unattainable for near diffraction limited chemical lasers. The fundamental performance
characteristics were verified by testing on laser testbeds at each contractor site. In addition,
each contractor incorporated simplified nozzle concepts in their gain generator designs to reduce weight and to
improve fabricability. The fuel efficiency of these concepts was verified by risk reduction experiments. Within
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Project: #EE-8 Title: High Power Chemical Laser Ground-Based Experiment - ALPHA
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

the design analyses, cost and schedule estimates were updated for the fabrication and testing of the
ALPHA I laser. These efforts concluded with a Preliminary Design Review in the fourth quarter of FY 1981.
Following an extensive evaluation of both Contractors' preliminary designs the Government selected a single
contractor to proceed to detailed design, fabrication, and system level testing.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: The detailed design of the gain generator, optical
resonator, and exhaust manifold assembly are underway and are scheduled for completion in mid FY 1983. At that
time the final design specifications and the final design analyses will be complete. This will include the
completion of the bill of material, the cost/risk trade analysis, the make/buy plan and updated cost estimates.
!.-,g lead materials will be purchased and any high risk hardware fabrication processes will be started.

In addition, the contractor will complete the preliminary design of the test facility element in early FY 1983 and
the detailed design in late FY 1983. The facility hardware includes the reactant storage, reactant feed, mounting
and support, optical diagnostics, instrumentation and control, and the handling and refurbishment assemblies. In
late FY 1983 DARPA will initiate the fabrication of the ALPHA laser and the facility hardware.
Surrogate mirror fabrication will be performed to validate the processes associated with heat exchanger
fabrication, plating, precision diamond turning, optical coating and measurement.

3. Program to Completion: eabrication of the laser device and facility hardware will be completed early in
at which time system integration will begin. After assembly and integration, ground testing of the

laser will be initiated. Approximately eight months is required for thorough testing of the integrated
gain generator and optical resonator. These tests will fully establish the feasibility of producing near
diffraction limited beam performance for high-power chemical lasers appropriate for

4. Milestones:
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Project: #EE-8 Title: High Power Chemical Laser Ground-Based Experiment - ALPHA
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Sumnmaries

Late FY 1982 Mid FY 1983 Complete detailed design of laser Laser design stretched out to accommodate
subsystems; initiate fabrication, funding limitations.

Late FY 1982 Early FY 1983 Complete preliminary design of Facility design stretched out to remain
facility subsystems. within funding limitations.

Mid FY 1983 Late FY 1983 Complete detailed design of faci- As above.
lity subsystems; initiate fabri-
cation.

Complete laser and facility As above.
fabrication.

Complete High Power Testing Alpha I program stretched out to accommodate

Demonstration with High funding constraints.
Fuel Efficiency.

5. Resources: ($ in thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Proiect Title Actual Estimate Estimate Estimate

High Power Chemical Laser Ground-Based 17,001 20,500 21,800 31,700
Experiment - ALPHA
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Project: #EE-9 Title: Forward Swept Wing
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The Forward Swept Wing (FSW) program has the potential of achieving major
technical breakthroughs in air vehicle design which can be translated into significant operational performance
improvements. Breakthroughs are anticipated in the areas of structures, aerodynamics, stability and control, and
configurational design freedom. Composite structure is used to solve the aeroelastic divergence phenomenon, a
static structural instability experienced by forward but not aft swept wings. Advanced composite wing skins can be
designed and fabricted to solve the problem without the weight penalty. The ability to design and build such a
wing has been conclusively demonstrated in this program through large scale wind tunnel testing of two different
designs. The aerodynamics of the forward swept wing design and the favorable interaction of the canard and wing
provide greater useful lift at given angles of attack and allow higher angles of attack to be achieved before wing
stall. As a result, significantly lower take off and landing speeds and much greater high angle of attack
maneuverability are possible. This configuration also experiences lower drag due to lift during maneuvering
flight. The vehicle, designed to be statically unstable, is easily controlled with the canard and has low subsonic
and supersonic trim drag. Considerable design freedom and flexibility is possible because of the favorable
position of aircraft center of gravity relative to the aerodynamic center of lift. Weight and/or volume can be
varied significantly without serious controllability impact. The flight control system is digital fly-by-wire.
Though uot the first such system, it will be the first used to control such an unstable manned aircraft and will
provide confidence to designers of future systems. These technical achievements are important when considered
individually, but when combined in this flight vehicle, they synergistically produce considerable operational
performance improvements. Analysis indicates that a FSW tactical aircraft could be as much as 30% lighter than an
equivalent aft swept wing aircraft. This weight reduction can be translated into equivalent range/payload
performance improvements. Any reduction in weight can also be translated into a cost saving. In addition, the
competing designs for this program were point designed for high transonic maneuverability yet had impressive STOL
capabilities even without sophisticated high lift devices. Such capabilities are due to the excellent low speed
stability and control characteristics inherent in the FSW design. These performance improvements would be valuable
to an Air Force advanced tactical fighter where runway denial is an operational concern or to the Navy for
operations from small ships.

G. RELATED ACTIVITIES: The Flight Dynamics Laboratory (AFWAL/FI) has been conducting research in the use of advanced

2 S composite materials for aeroelastic tailoring of aft swept 
wings since the early seventies. The computer
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Project: #EE-9 Title: Forward Swept Wing
Program Element: #62711E Title: ExperimentA Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

techniques developed under this effort are directly applicable to the FSW program. in addition, the aerodynamic
and structural techniques developed under NASA/Air Force high maneuverability aircraft technology program (HIMAT)
have also been used for FSW analysis. The advanced digital flight control design and implementation efforts by the
Air Force, the Navy, NASA and within industry are being tested and extended in this program. A DARPA/NASA
Memorandum of Agreement has been signed for NASA Dryden to conduct the flight test phase of FSW program. Also,
NASA Langley is conducting high angle of attack and spin wind tunnel testing to determine the aerodynamic
coefficients and stability derivatives to use in NASA flight simulations of the planned flight vehicles. A
DARPA/AFSC Memorandum of Agreement has been signed for AFWAL/FI to continue as the DARPA Agent.

H. WORK PERFORMED BY: Approximately 95% of the effort is performed by industry. The principle contractors are:
Grumman Aircraft Corporation, Bethpage, New York; the SRI Corportion, Menlo Park, California; and the Analytic
Sciences Corporation (TASC), Reading, Massachusetts. Approximately 5% is being performed by NASA Centers/Langley
and Ames with the Ames percentage increasing to a much larger amount as the flight test phase approaches. The
technical agent responsible for program oversight is the Air Force Wright Aeronautical Laboratories, Flight
Dynamics Laboratory (AFWAL/FI), to be assisted by NASA Dryden Flight Research Center.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: The Forward Swept Wing (FSW) program has successfully completed the
conceptual preliminary design and final design phases. Prior to FY 1980, the program concentrated on analysis and
wind tunnel testing of FSW designs to determine the feasibility and potential benefits of this unique
configuration. The low speed handling qualities and short take off and landing (STOL) capabilities, attributed to
the configuration for years, were investigated and shown to be possible. Unexpected design flexibility was
experienced because of the favorable relative positions of the center of gravity and center of lift and the aft
placement of the wing box through the fuselage. Using the canard as both a lifting and trimming surface increased
aerodynamic efficiency as a result of improved lift characterisitics and reduced drag levels. In addition, the use
of composite structure produced weight and cost savings. These structural, aerodynamic and design benefits were
shown to be available if the composite structure and flight control system could be built. Large scale
aeroelastically tailored composite wings were designed, fabricated and tested, and successfully demonstrated the
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Project: #EE-9 Title: Forward Swept Wing
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 BudgeL Activity: 1. Technology Base

ability to solve the aerodynamic structural divergence problem. During FY 1980 the successful analysis, design and
test of a flight control system with a man-in-the-loop simulation satisfied the remaining concerns. Three
contractors offered proposals for the detailed design and fabrication of demonstration vehicles to be flight tested
in late FY 1983. The program was reviewed in 1979 and 1980 by a blue ribbon panel of experts to evaluate, guide
and focus the technical investigation. Twice the potential benefits were recognized and twice flight demonstration
of the concept was recommended. It was felt that flight test would quantify the impressive benefits and more
quickly mature and develop confidence in the technologies so that they might be exploited in future weapons systems
sooner with less risk and at lower cost. In early FY 1981 three proposals for the final design, fabrication and
functional flight testing of the demonstration vehicles were evaluated and Grumman Aerospace Corporation was
selected to complete the program. By the end of FY 1981 the final design of the vehicle was 80% complete, an
instrumentation package was designed which insured flight safety and correlation of test results with design goals
and objectives, long lead fabrication items were ordered and the design and evaluation of the flight control laws
continued. NASA high angle of attack wind tunnel results were correlated with earlier work and wind tunnel spin
testing continued. The Air Force formed an Advanced Development Program Office to act as the DARPA agent and NASA
contributed significant engineering manpower support during the evaluation and subsequent program formulation. The
Forward Swept Wing advanced technology demonstration has been designated the X-29A experimental aircraft.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: In the FY 1982 planned program, final drawing release
will initiate tooling fabrication and a decision will be made as to whether one or two aircraft will be procured.
NASA wind tunnel testing will be completed on the Grumman inlet design and three months of final configuration
documentation will also be completed in the NASA wind tunnels. The resulting non-linear aerodynamic data package
will be integrated into the six degree of freedom man-in-the-loop simulation to investigate flight characteristics
and to tailor the aircraft handling qualities. Prototypes of the actual flight control computers will be used in
this simulation to validate both hardware and software designs. The instrumentation package will be finalized.
The simulation at NASA Dryden, intended to support the government flight tests, will be constructed. The flight
test phase will be planned with a strong emphasis on developing an audit trail to link flight test results with the
conceptual design, analysis and ground testing. Continuous AF/NASA interaction is planned.
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Project: #EE-9 Title: Forward Swept Wing
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: 1. Technology Base

In the FY 1983 planned program, fabrication will be completed and the vehicles will be prepared for the contractors
functional flight tests and the follow-on government testing. All systems will be ground tested, the
instrumentation will be calibrated and structural proof and load tests will be completed to prepare for flight
tests. Engineering and flight safety reviews will be conducted to clear the vehicles for first flight.

In the FY 1984 planned program, functional flight tests will be completed by the contractor, the vehicles will be
delivered to NASA Dryden and government flight testing will begin. A nominal flight envelope will be cleared to
gain experience with the systems and then the structural divergence envelope will be investigated followed by low
speed testing. NASA will conduct the flight tests and will be supported by the Air Force Program Office.

3. Program to Completion: Flight testing will be completed in FY 1985. The X-29A aircraft will then be assigned
to a flight research organization for additional testing or be modified to investigate other concepts or
technologies. A major effort will be conducted to transfer the flight test information as it is generated. This
is a long range estimate based on success of meeting expected technical and management milestones.

4. Milestones: The milestones cited in the FY 1982 Descriptive Sumaries with completion dates through Mid FY
1982 have been completed or are expected to be completed on schedule, except as noted below:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Sumaries

Late FY 1981 Early FY 1982 Complete detail design of Delayed selection and procurement.
flight vehicle.

Mid FY 1982 Wind tunnel documentation New milestone.

testing complete.

Early FY 1983 Mid FY 1983 Complete fabrication of flight Follows from previous milestone change.
vehicle.
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Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Early FY 1984 First flight of X-29A. New milestone

Early FY 1984 Mid FY 1985 Complete flight tests. Follows from previous milestone changes and

rescope of Flight Test Phase.

5. Resources: ($ in thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

Forward Swept Wing 7,129 24,000 37,000 23,000
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Project: #EE-LO Title: Assault Breaker
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Technologies
DoD Mission Area: 530 Budget Activity: I. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: Soviet doctrine stresses the offensive and calls for a concentration of

forces to generate a breakthrough and then sustain the momentum of attack along major axes of advance.

The Assault Breaker program is developing and

demonstrating the technologies required to deny the Warsaw Pact its second echelon exploitation and reserve forces
with a capability for standoff acquisition and destruction of armored formations at ranges as great as
beyond the Forward Edge of the Battle Area (FEBA), engaging and destroying the

The system includes Assault Breaker missiles and associated Pave Mover
radars. The long range, airborne radar provides the capability for standoff surveillance to find and track

targets and guidance for standoff missile attack or penetrating aircraft direct attack of the
targets. The missiles and their munition dispensers provide the capability for delivering terminally guided
submissiles to a high degree of accuracy (circular error probability of and achieve a high kill
probability The program has competitively developed the
radar and weapon systems elements and is demonstrating them to provide the basis for full-scale development
decisions by the Army for the Corps Support Weapons System and the Air Force for the Pave Mover radar.

G. RELATED ACTIVITIES: Responsibility for managing the Assault Breaker program was assigned to DARPA by the Congress
in FY 1978, bringing together service efforts in the development of terminally homing submunitions and low
probability of the intercept airborne radars. The program is jointly funded by the Army, Air Force and DARPA under
the overall direction of a Steering Committee composed of senior representatives of the three agencies and the
review of an Executive Committee composed of the Under Secretary of Defense for Research and Engineering and the
Army and Air Force Assistant Secretaries for Research and Development. The ground launched missile phase of the
program is managed by the Army's Missile Command (MICOM) and the development of the radars and the air launched

.demonstration phase by the Electronic Systems Division, Air Force Systems Command.

H. WORK PERFORMED BY: 90% of the program is contracted to industry including Martin Marietta Corporation, Orlando,
Florida; Vought Aerospace Corporation, Dallas, Texas; Boeing Corporation, Wichita, Kansas; Hughes Aircraft Company,
Culver City, California; Grumman Aerospace Corporation, Bethpage, New York; General Dynamics Corporation,
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Pomona, California; and AVCO International, Wilmington, Massachusetts. The remaining 10% covers in-house costs and
test support at U.S. Army Missile Command, Huntsville, Alabama; Air Force Rome Air Development Center, Griffiss Air
Force Base, New York; Air Force Armaments Division, Eglin Air Force Base, Florida; Air Force Electronics Systems
Division, Hanscom Air Force Base, Massachusetts; and White Sands Missile Range, New Mexico.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: The Assault Breaker program began in FY 1978 with the objective of
developing and demonstrating the technologies for standoff acquisition and destruction of stationary and moving
targets in the Warsaw Pact second echelon at ranges as great as beyond the Forward Edge of the Battle Area.
From FY 1978 through the first quarter, FY 1981, initial component technologies were developed and demonstrated for
the Pave Mover radar, T-16 PATRIOT ground launched missile and munitions dispensers, and terminally guided
submissiles and submunitions. In FY 1979 tests for the munition dispensers at supersonic and high subsonic speeds
proved the feasibility of stablely, dispensing munitions in the flight regime of the missile. Development of
munitions dispenser for a ground launched version of the T-22 Lance missile and a solid fuel Lance II missile began
in FY 1980. Captive flight and tower tests demonstrated the feasibility of the submunitions to acquire, home and
impact on targets in FY 1979 and were followed in FY 1980 by free fall flight test of the Infrared (IR) Terminally
Guided Submunitions (TGSM) by two competing contractors. Free fall flight test of TGSM using millimeter wave radar
seekers were not successful and that effort was terminated in late FY 1980. Successful completion of the IR TGSM
drop test coupled with that of the munition dispenser represented a major milestone in preparation for the flight
demonstration in FY 1981. A second smart bomblet sebmunition for use against soft targets, and also possessing a
capability for top attack of armored targets, was successfully tested in February 1980 and selected for the flight
demonstration.

In FY 1981, the ground launched version of the Assault Breaker weapon system concept was demonstrated at White
Sands Missile Range. The two competing Pave Mover radars have been integrated in F-Ill aircraft, and both are
continuing to undergo surveillance and target tracking tests in FY 1982. These tests qualify the Pave Mover to be
tested with the Assault Breaker Missile. The munition dispenser for the T-22 Lance II missile has successfully
completed its qualification tests. Both the infrared terminally guided submissile and the smart bomblet
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submunition have completed full-function qualification test at White Sands and Sandia Laboratories, New Mexico, to
qualify them for the flight test program. The ground launched Assault Breaker demonstration at White Sands is
being conducted as a comparative evaluation of the T-16 PATRIOT and T-22 Lance II ground launched missiles. Two
missiles of each type were fired during FY 1981. They were fired to verify basic
m.ssile accuracy, to demonstrate the capability cf their dispensers to distribute dummy submunitions and to measure
the ballistic accuracy achieved. Airborne integration of the Pave Mover radars was initiated during the third
quarter of FY 1981. The guidance and small area moving target track modes were integrated and evaluation of those
modes was started during the first quarter of FY 1982.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: The ground launched Assault Breaker system demonstration
will be completed during the second quarter of FY 1982 and the program will transition to the Army. Scheduled
surface to surface firings evaluate the ability of the missile to dispense live submunitions and the ability of the
submunit;ons to achieve a "kill" on stationary tank targets. During these flights the Pave Mover radar capability
for tracking targets and the in-flight missile is also being evaluated. In the final shot(s) for the surface to
surface program the entire system is being evaluated against moving targets: the ability of the radars to acquire
and track a moving target and provide guidance to the missile; the ability of the missile to guide
accurately to the moving target and dispense its load of submunitions; and the ability of the submunitions to
achieve multiple "kills" in the target.

In order to demonf)trate fully the weapon delivery options of the Assault Breaker concept, a joint test (DARPA and
Air Force) of an air launched version of the stand off missile will be conducted beginning in second quarter FY
1982. The test will consist of approximately six launches of the Assault Breaker missile from a manned aircraft.
Army T-16 missiles are being modified for air launch for a B-52 aircraft, and analysis and wind tunnel tests are
being conducted to demonstrate safe separation of the missle from the aircraft. Captive carry test of the missle
in the aircraft are scheduled in late FY 1982. The Pave Mover radar will provide target acquisition and guide the
missile to target engagement. Submunition dispensing and terminal effectiveness will also be demonstrated during
these tests. The air launched phase of the Assault Breaker and the Pave Mover program will be transferred to the
Air Force in late FY 1982 for further development of the Pave Mover system.
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3. Program to Completion: No effort planned beyond end FY 1982.

4. Milestones: The milestones cited in the FY 1982 Descriptive Summaries with completion dates through Mid FY
1982 have been completed or are expected to be completed on schedule, except as noted below:

Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Early FY 1982 Mid FY 1982 Transition Weapon program. No significant change.

Early FY 1982 Mid FY 1982 Initiate air launched weapon No significant change.

demonstration.

Late FY 1982 Late FY 1982 Transition radar air launched No change.

weapon programs.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Assault Breaker 69,179 21,469

This project is jointly funded with the Army and the Air Force.
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F. DETAILED BACKGROUND AND DESCRIPTION: The Large Optics Demonstration Experiment (LODE) will demonstrate critical
beam control and optics technology in a series of ground-based experiments that simulate the space environment.
LODE is one of the "TRIAD" of DARPA laser programs that will collectively demonstrate the key technologies
essential for These technology developments initially targeted at supporting
relatively near term system concepts , will in large part provide technologies
scalable to even more capable . This program builds on previous accomplishments by the Air
Force and Navy in High Energy Laser (HEL) beam control, but extends the technology significantly to larger size,
higher performance levels, . Specific program objectives include demonstration of the
ability to manufacture a large aperture mirror that includes

complex interactive control systems, and -nergy management in an overall beam control system that
yields better than wave optical quality and *s consistent with pointing accuracy in a
simulated operational environment. The actual demonstration will be conducted in ground-based facilities using low
power laser and simulator techniques to establish with high confidence the required beam control performance. The
advances contemplated in this program will,

high-energy laser systems possible.

G. RELATED ACTIVITIES: This project is closely related to two other members of the "Triad" technology demonstration
programs (both in Program Element #62711E): "Acquisition, Tracking and Pointing Experiment" - Talon Gold (Project
#EE-7) and "High Power Chemical Laser Ground-Based Experiment" -Alpha (Project #EE-8). Furthermore, the DARPA High
Energy Laser (HEL) Technology Program Element #62301E, Project #ST-3, provides the fundamental optics technology
efforts required to support the advanced component requirements of this program. A close working relationship
exists between this program and the Military Departments HEL programs addressing laser beam control technology.
The principal Service agent for this program is the Air Force Weapons Laboratory with major participation by the
Rome Air Development Center in certain optics technology efforts. The Air Force Space Division, the Army Ballistic
Missile Defense Advanced Technology Center, and the Navy HEL Program Office are also doing related work.

H. WORK PERFORMED BY: Effort is performed primarily by industrial contractors (94 percent). Included are: Hughes
Aircraft Company, Culver City, California; Lockheed Missiles and Space Company, Palo Alto, California;
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Corning Glass Works, Corning, New York; Perkin-Elmer Corporiaion Danbury, Connecticut; Itek Corporation,
Lexington, Massachusetts; Eastman Kodak Corporation, Ro .tister, Nei, York; W. J. Schafer Associates, Wakefield,
Massachusetts; and MRJ Inc., Arlington, Virginia. The iUniver- ty of Arizona, Tucson, Arizona; the University of New
Mexico, Albuquerque, New Mexico; and the Mas3achusetts InsttCL)tu of Technology (Lincoln Laboratory) , Lexington,
Massachusetts, participate to the extent of about tour nercent. The remaining effort, about two percent, is
performed by the Service agents as in-house effort, invol-,ine thr Air Force Weapons Laboratory, Kirtland AFB, New
Mexico; the Rome Air Development Center, Griffiss AFB, .w York; and the Naval Weapons Center, China Lake,
California.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: This program was begun in FY 1980. Prior to the program start, various
technology studies in large optics, adaptive optics, structural/optical modeling, water cooled optics, etc., were
conducted under the Laser Optics technology base program. Results of this program formed the basis for initiation
of the LODE program. In FY 1980, a major purchase of ULE glass was made as a long lead investment for
the LODE primary mirror. Several studies of competing concepts for LODE primary mirrors were completed and 45
variations were screened. The major types -- passive monoliths, continuous faceplate active mirrors, and segmented
mirrors were investigated in numerous manifestations. Additional small technology programs were initiated in
optical fabrication processes, optical gratings, and non-linear adaptive optics. Finally, competing conceptual
design studies for the LODE demonstration were initiated late in the year.

The FY 1981 program continued major efforts in the conceptual design of the LODE demonstration and the initiation
of the design program for peimary mirrors. A decision was made to develop a full scale

primary mirror with the intent to fully develop and manufacture this mirror, then test its
operation in the LODE equipment. This effort will continue to advance the technology of the concepts
that have real growth potential for diameters beyond and will yield information on how the mirror design
will impact beam control and beam expander system designs. The conceptual design study for LODE has achieved major
milestone objectives in completing the definition of system flowdown requirements, mirror requirements and an
initial design review on the LODE experiment. In FY 1981 additional technology programs were
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initiated in the areas of large mirror technology, including studies of using Zerodur glass in place of ULE glass
and of making large thin glass facesheets by fusing smaller pieces together. Several studies initiated in FY 1980
have been completed. The "Fast Fine Grind" study of a new method of using diamond grinding components imbedded in
a hard lap has produced excellent results that promise to save many months in the optical fabrication of large

mirrors.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: Early in FY 1982 the conceptual design of the Large
Optics Demonstration Experiment (LODE) will be completed. This will determine the future scope of the program
based upon both technical requirements and available resources. Tradeoffs of such beam control features as
wavefront control (adaptive optics), large beam expander structures, infrared autoalignment, and laser interfaces
will be accomplished. These design efforts will also define required technoloqy risk reduction and breadboarding
programs for execution during the final design phase. After concept definition a single contractor source will be

selected and the detailed design of LODE will be initiated. Simultaneously, e :ailed design of the LODE primary
mirror will be underway with completion of the Preliminary Design Review (PDR) planned by mid-FY 1983. These
mirror activities will incLude limited breadboard activities on controls, actuators, sensors, and fabrication
methods. The engineering design will establish final specifications and interfaces, manafacturing methods, and
metrology techniques. Final production of the ULE glass needed to manufacture the mirror will be completed.

During this year an independent analysis will be conducted to support selection of the appropriate subsystems,
breadboard experiments, simulations and component hardware tests which could most cost-effectively reduce program
risk.

The major FY 1983 event will be the completion of the preliminary design of the LODE experiment and risk reduction

breadboard activities at the component or subsystem level. The preliminary design of test and simulation
facilities will also be completed. A late-year Preliminary Design Review (PDR) will allow a detailed screening for

the engineering concepts proposed and thorough analysis of system trades. For the mirror, the brassboard
subscale mirror will be used to validate the various fabrication techniques for the full-scale mirror. The order

for the ULE for the mirror will be placed, fabrication of other mirror components initiated, and the

development of facilities for optical fabrication (girding, polishing, metrology, etc.) will be underway.
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Activities in FY 1984 will culminate in a Critical Design Review (CDR) of LODE supported by completion of the
supporting hardware risk reduction efforts. The fabrication of the mirror will be well underway. All
facilities and metrology equipment necessary to support the mirror fabrication will be completed and in use.

3. Program to Completion: The development of a beam control system technology for large aperture space laser
weapons will continue with the fabrication, acceptance test, and subsystem integration of the Large Optics
Demonstration Experiment (LODE) hardware and its supporting simulation and test facilities. The complete LODE
hardware will be delivered in and integration activities (including test facilities and simulation)
will be initiated. The mirror will be delivered in and integrated with the LODE hardware.
Finally, following successful integration, the program will culminate with the extensive ground testing of the LODE
hardware through . The results of these sophisticated test programs will be analyzed and the impact of
the demonstration upon future space laser weapons system capabilities will be assessed.

4. Milestones: The milestones cited in the FY 1982 Descriptive Summaries with completion dates through Mid FY
1982 have been completed and are expected to be completed on schedule, except as noted below:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1981 Early FY 1982 Complete LODE concept definition. Reduced Funding Profile and Technical

changes.

Late FY 1983 LODE Preliminary Design Review New Milestone.

(PDR).

Early 1984 Deliver active mirror subscale New Milestone.

breadboard.
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Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1981 Mid FY 1984 Complete mirror design, initiate Change in Program Scope.

fabrication.

Late FY 1982 Late FY 1984 LODE Critical Design Review Change in Program Scope.

(CDR).

Mid FY 1984 Mid FY 1984 No change.

LODE hardware delivery. Reduced Funding Profile.

Deleted surrogate mirror delivered. Requirement deleted.

Deleted Large Optics Demonstration Activity deleted from program.

Experiment integration with

surrogate mirror and tests
complete.

Deliver primary Reduced funding profile.

mirror and integrate in LODE.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate Estimate

Large Optics Demonstration Experiment (LODE) 6,774 15,200 14,200 22,200

263



FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #EE-15 Title: Project SORAK (Korean Equipment Upgrade)
Program Element: #62711E Title: Experimental Evaluation of Major Innovative Techniques
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: A North Korean (NK) Aggression against the Republic of Korea (ROK) will
probably feature three main elements:

it is

imperative that the early warning and surveillance capabilities of the Combined Forces Command -Korea (CFC-K) be

highly effective and efficient. The major thrust of Project SORAK is to demonstrate a near-real-time intelligence,
an early warning and targeting system based upon multiple sensor platform inputs, a survivable comunications and
computer aided target analysis and fire planning functions. An ancilliary but critical issue to be addressed
within this project definition is the requirement for an artillery fired, hard structure penetrating munition. The
sensor systems tentatively identified for this program include a ground-netted radar system, an airborne radar
(Pave Mover) system, an Electro-Optical-Infrared (EO-IR) camera system, a coherent emitter location and targeting
system. The survivable communications could be provided by the DARPA developed Packet Radio System. A potential
candidate for the computer-aided analysis and targeting system might be a modified version of the Target Analysis
and Planning System (TAPS) being tested in Europe by V Corps for tactical nuclear target planning.

G. RELATED ACTIVITIES:
DARPA, in its Korean

Improvements Assessment Studies initiated in January 1980, has identified short-term (0-3 years) and mid-term (4-7

years) improvements that might be undertaken by U.S. and Korean Forces to counter the very real threat posed by
North Korea's expanding armed forces. These studies also resulted in recommended R&D initiatives that might be

undertaken to assist CFC-K in deterring NK aggression or in defeating NK forces if deterance fails.

H. WORK PERFORMED BY: Currently about 98% of the work is performed by industry and about 2% by DoD in-house. The
principal contractor for the initial study phase was 3DM Corporation of McLean, Virginia.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:
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1. FY 1981 and Prior Accomplishments: Project SORAK was not funded in FY 1981 or prior years.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: During FY 1982 (Phase 0), the currently proposed
technologies will be further evaluated to include technical, engineering and operational trade-off assessments
against other options and alternatives. The product of such planning and assessment activity will be the Project
SORAK Definition, System Architecture, the Engineering Integration Plan and the Management Plan. Complete program
plans, schedules, life cycle costs, anc' cast-sharing arrangements will be developed in cooperation with appropriate
Army and Air Force commands and host rostioa officials. Upon completion of Phase 0, the Project would proceed with
subsystem hardware development and fabtication (Phase 1), beginning in FY 1983. Upon completion of the hardware
development and fabrication phase for each of the selected subsystems (current candidates: netted radar, airborne
radar, CELT, EO-IR, Packet Radio, and TAPS), the Phase II subsystem field testing could begin. Phase III
is envisioned as a series of subsystem demonstrations

3. Program to Completion: Phase IV is the overall system integration and test while Phase V is the
final system demonstration The total system of sensors, communications and computer aided target
planning function is expected to be fully functional

4. Milestones: The milestones for the SORAK technology demonstration are as follows:

Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

SORAK late FY 1982 Phase 0, Project Definition, New Milestone

System Architectual Develop-
ment, Engineering Integration
Plan, Management Plan

mid FY 1983 Phase I, Subsystem Hardware New Milestone
Acquisition and Development

265

k'**



I.6
Er

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #EE-15 Title: Project SORAK (Korean Equipment Upgrade)

Program Element: #62711E Title: Experimental Evaluation of Major Innovative Techniques

DoD Mission Area: 530 Budget Activity: 1. Technology Base

Last Year's Current Explanation of Changes from Milestones

Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

mid FY 1984 Phase II, Subsystem Field New Milestone
Testing -

late FY 1984 Phase III, Subsystem Demonstra- New Milestone
tion

mid FY 1984 Phase IV, Full System Integra- New Milestone
tion and Test

mid FY 1985 Phase V, Full System Demon- New Milestone

stration

5. Resources: ($ in thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Project Title Actual Estimate Estimate* Estimate*

Project SORAK -0- 5,000 10,000 10,000

*Provides DARPA technology and engineering support, but assumes supplemental funding within Army and Air Force, as well

as a funding or support arrangement with the host nation.
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A. RESOURCES: ($ in Thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT $ 11,977 $ 13,300 $ 15,400 $ 19,300 Continuing N/A

MPT-1 Material Processing Technology 9,838 11,350 12,875 16,000 Continuing N/A

MPT-2 Electronic & Optical Device 2,139 1,950 2,525 3,300 Continuing N/A
Technology

B. BRIEF DESCRIPTION OF ELEMENT AKD MISSION NEED: This program element develops novel materials, processes,
structures and device technologies that will give new capability to future defense weapon systems. Examples are:
application of rapidly solidified superalloys to gas turbine engine components; development of ceramics and
carbon/carbon composites for high temperature engine applications; advanced fabrication methods for structural
materials, including ultra-high speed and laser-aided machining; metal-matrix composites for space structures and
for high-stiffness penetrators; acoustic emission for dynamic crack detection on aircraft; quantitative non-

destructive evaluation; engine disk retirement for cause; development of high strain rate materials capability for
improved armor and penetrators; and Intelligent Task Automation for increased productivity and/or reliability of
Defense system assemblies. These efforts will provide significant systems performance advances, and are also aimed
at reducing acquisition and maintenance costs of present and future DOD systems through advanced materials

processing and in-service inspection technologies. Efforts in MPT-2 pursue development of innovative processes for

the fabrication of performance intensive digital, microwave, and optical monolithic integrated circuits.

C. BASIS FOR FY 1983 RDT&E REQUEST: Programs will be undertaken to demonstrate carbon/carbon composites gas turbine
engine components operating at temperatures up 19750C; and metal matrix (graphite/magnesium) composite structures

for space applications, using a satellite antenna as a test vehicle. The effort to demonstrate a dual
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alloy radial turbine wheel based on rapid solidification technology will be continued. If successful, effort to
develop metal matrix composites based on casting and continuous silicon carbide reinforcement will be transferred
to this effort from PE #61101E (MS-I) for demonstration of a deep-submersible, lightweight hull component. New
technological opportunities in the ultra-high speed and laser-aided machining and the monitoring and control of
plasma arc welding will be pursued. Quantitative non-destructive evaluation technology will include development of
predictive capability for the failure of structural components based upon the coupling of non-destructive
ultrasonic measurements with fracture mechanics principles, continuation of a joint program with the Air Force to
develop a "retirement-for-cause" strategy to replace the current "retirement-by-design" approach for the F-lO0 and
TF-30 engines, and laboratory evaluation of advanced acoustic emission sensors and data processing concepts for
uniquely identifying fatigue crack growth in aluminum alloys. The Intelligent Task Automation effort will
concentrate on generic technologies for sophisticated robotics such as: three dimensional vision, tactile sensing,
floppy arms, and end-point sensing. In project MPT-2, electronic materials processing, demonstration of directed
energy processing to fabricate microelectronic devices and circuits in unique materials systems and/or having
feature sizes approaching 0.1 micrometer will continue, as exemplified by fabrication of 3-dimensional circuit
structures by laser processing. Monolithic gallium arsenide microwave integrated circuit development will be
completed with transfer of the present jointly funded program to full Navy funding.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: Based on promising initial results of development of coatings for
carbon/carbon composites, the demonstration of the capability of these materials to operate at temperatures of
1975 C is being conducted. These materials have been tested at 1900 C for five minutes. The milestone to perform
a hot spin pit test of a carbon/carbon component during FY 1982 is still viable. Efforts initiated in FY 1982
include the dual alloy radial turbine and intelligent task automation. In MPl-2 the monolithic microwave
integrated circuit effort will end with full transfer to the Navy for continued development. New process
capabilities for formation of connector patterns, thin insulators, and use of low voltage electron beam
lithographic patterning and near-monolayer lithographic resists will be explored.

E. OTHER APPROPRIATION FUNDS: None
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F. DETAILED BACKGROUND AND DESCRIPTION: The objectives of this program are: (1) development of rapid solidification
rate (RSR) turbine blades and vanes for jet engines; this is the first program in the history of jet engines to

explore simultaneously three technologies (alloy development, coating chemistry, and cooling design) with an
objective of a 300 

0
C increase in turbine inlet temperature and defined milestones for establishment of production

methods; (2) flaw acceptance criteria and advanced techniques for non-destructive evaluation which will lower
defense costs by both minimizing overly-conservative design practices and facilitating maintenance-for-cause
strategies and (3) advanced manufacturing process technologies in support of DoD advanced weapons systems. DARPA
has pioneered ceramic and carbon/carbon composite materials for turbines and other advanced propulsion power plants
because thi.. materials systems promise engine designs with reduced weight, increased performance, reduced
dependence 1 costly and critical alloy materials, lower specific fuel consumption, and reduced pollutants. Unique
fabrication methods being explored include ultra-high speed, laser-aided machining, and self-optimizing welding
processes. Non-destructive evaluation of performance-limiting defects includes: the development of analytical
procedures for inverting ultrasonic data to obtain quantitative measures of flaw size, shape, and orientation and
thereby to determine, with the aid of fracture mechanics theory, the criticality of the flaw to component life; the
establishment of a comprehensive strategy for accepting ceramic components based on quantitative measurements of
the flaws in critical structures; and the extension of new non-destructive evaluation technologies to permit the
development of analytical maintenance procedures. Today's robots lack vision, touch, and end point sensing. The
development of these and other technologies will have a significant impact on intelligent task automation for the
fabrication of defense systems.

G. RELATED ACTIVITIES: Programs to develop high performance ceramic materials for gas turbine engine components are
being conducted by all services, National Aeronautics and Space Administration, and the Department of Energy; plans
and programs are reviewed by an interagency ceramics coordinating committee. The Air Force is providing a share of
the funding for the Radial Wafer Blade Program. Materials development related to improved armor and penetrators is
coordinated with other service and agency efforts. Generally, the Services are sponsoring different aspects
related to unique manufacturing methods than those pursued by DARPA, and unnecessary duplication of effort is
prevented by direct coordination with the Office of Under Secretary of Defense for Research and Engineering
(USDR&E) and the Manufacturing Technology Advisory Group (NTAG). There are programs in non-destructive evaluation
in all three Services; the DARPA program is coordinated by an interagency advisory board. The intelligent task
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automation program is related to and complemented by efforts by the Air Force Wright Aeronautical Laboratories and
the National Bureau of Standards.

H. WORK PERFORMED BY: Approximately 85% of this work is performed by industry, 10% by universities, and 5% in-house.
The top industrial performers are: Pratt and Whitney Aircraft Group, West Palm Beach, Florida; General Electric
Company, Valley Forge, Pennsylvania; Teledyne CAE, Toledo, Ohio; and Battelle Pacific Northwest Laboratory,
Richland, Washington. The universities are: Massachusetts Institute of Technology, Cambridge, Massachusetts;
Cornell University, Ithaca, New York; University of Michigan, Ann Arbor, Michigan; and Ames Laboratory, Iowa State
University, Ames, Iowa. The Naval Research Laboratory, Washington, D.C. is our in-house performer.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: Fundamental understanding of the factors influencing the performance of
metal matrix composite penetrators was developed, and the information has been transferred to other Services. An
important demonstration of the feasibility of radial wafer blade technology was achieved through the successful
operation of two first stage turbine blades in an engine ground test. The engine was run under simulated tactical
air command mission cycles, and the blades experienced no problems after twenty-four such cycles. A heretofore
unsuspected problem associated with the destructive effects of contact stresses between static ceramic gas turbine
engine components was encountered. Significant new understanding of the contact stress phenomenon has been
achieved, methods to overcome the problem were developed, and should enhance the potential for success in virtually
all ocher programs to develop ceramic gas turbine engine components. Plain carbon steels containing 1.0% and 2.3%
carbon have been modified by thermal-mechanical working to be superplastic (readily forgeable) at warm
temperatures, while maintaining strength and toughness at room temperatures. Methods for laminating multiple
layers of ultra-high carbon steel with intervening layers of ductile iron were developed. Significant promise for
military applications of these laminated structures have been identified. A major advance was achieved using laser
assisted machining to shape silicon carbide and silicon nitride materials which previously could only be ground or
polished to obtain a finished part. The capability of machining metallic parts at high speed with greatly improved
surface finish with laser assistance was also demonstrated. New tooling for high speed machining has increased

27C

F



.5--

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #MPT-1 Title: Materials Processing Technology
Program Element: #62712E Title: Materials Processing Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

tool life six fold. Process and production cost models for Diffusion Solidification Processing were completed, and
experimental castings demonstrated a potential of this processing technique for automating the investment casting
of complex ferrous parts to near-net shape. Significant advances in quantitative non-destructive evaluation
included: demonstration of a linear correlation between acoustic emission events and fatigue crack growth during
in-flight aircraft testing; feasibility demonstration of a phased-array ultrasonic imaging system based on digital

electronic technology; experimental validation of low-frequency ultrasonic inversion methodology for extracting
critical material flaw parameters of structural components; and the development of an ultrasonic approach to
measure microcracks in aluminum alloys.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: In FY 1982, development of optimum alloys and processing
for blades and vanes is continuing under the Radial Wafer Blade program. Verification of coating performance,
cooling designs and prototype manufacturing processes is being undertaken. Disks made of carbon/carbon material
are being spin-tested to validate their suitability for cruise missile engines. Efforts are underway to design and
fabricate a magnesium/graphite metal matrix composite satellite antenna structure and demonstrate its anticipated
performance advantages. Theoretical efforts in the quantitative non-destructive evaluation program are being more
sharply focused while experimental verification of the theory is conducted in ongoing efforts. These efforts
include the coupling of quantitative non-destructive measurements with fracture mechanics to predict remaining life
in critical aircraft engines and structures. Adaptive imaging and ultrasonic inversion techniques for flaw
characterization and component life prediction is being demonstrated under simulated field inspection conditions to
validate the methodology for transfer to the Services. Development of a "retirement-for-cause" capability for F-
100 engine disks is being expanded to include detailed analysis of the non-destructive inspection requirements and
crack growth rates in candidate disks.

In FY 1983, a program will continue with the Air Force, to develop and validate inspection and analysis
capabilities for retiring F-100 engine disks for cause and demonstrating these procedures on real components.
These components will be subjected to spin-pit testing to validate the overall methodology. The inflight acoustic
emission program will complete a detailed analysis of the requirements and technical capabilities for the inflight
demonstration phase. The ultra-high speed machining and advanced welding programs will establish limits of the
technology for improving manufacturing productivity. In the radial wafer blade program, blade cooling will be
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optimized, materials characterization will be completed, internal and external coatings will be developed, and the
first set of F-100 engine hardware will be completed for a full prototype demonstration. An effort to apply rapid
solidification rate technology to the fabrication of a dual alloy radial turbine wheel will transfer to this
program with the objective of achieving 1200

0
C uncooled operating temperature, and heretofore unattained thermal

efficiency in small gas curbines for transportable power generator sets and other shaft driven defense equipment.
The metal matrix composite materials program will complete evaluation of antenna rib component based on graphite-
magnesium composites, and complete fabrication of the high-gain antenna support boom for the NASA Space Telescope
program. The laser-aided machining program will be nearly complete, with designs for the first generation
processors, computer control, and phenomenological models complete, and a facility set up for routine feasibility
evaluation. In FY 1983, major efforts to demonstrate rapid solidification technology benefits in gas turbine
engine components will be continued (Radial Wafer Blade and Dual Alloy Radial Turbine); transfer of plasma sprayed
combustion feasibility demonstration will be made to this program; the entire retirement-for-cause methodology will
be evaluated by performing "retirement-for-cause" during spin-pit testing; and generic technologies will be

researched for intelligent task automation.

3. Program to Completion: Successful materials science projects related to materials processing research (PE
#61101E, MS-1) will be transferred into this program element for final feasibility demonstration before transfer to
the Services. In the unique manufacturing area, effort3 will continue to stress major cost reductions through
high-speed, in line, quality and process control; continuous processing; and product reproducibility at the unit
operation scale. Efforts will continue to improve our ability to utilize advanced materials and structures safely
and economically through advance non-destructive evaluation technologies and materials failure modeling. The
intelligent task automation program will demonstrate significantly improved technologies and integrate these into a
system to demonstrate a Service-related fabrication or assembly task.

4. Milestones: The milestones reported in the FY 1982 Descriptive Summary have been completed or are expected to
be completed on schedule except as noted below:
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Project: #MPT- 

Title: Materials Processing TechnologyProgram Element: #62712E 
Title: Materials Processing TechnologyDoD Mission Ares: 530 
Budget Activity: 1. Technology Base

Last Year's Current 
Explanation of Changes for MilestonesReported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Mid FY 1981 Demonstrate Portable Ultra-sonic Failed.
Imager.

Late FY 1981 Early FY 1982 Spin-test coated carbon-carbon Slipped milestone due to delivery delays.
disk at 100,000 rpm at 1975°C.

Late FY 1982 Demonstrate Graphite-Magnesium New Milestone.

Composite Antenna Rib.

Late FY 1983 Fabricate Turbine Engine Vanes New Milestone.
from Rapidly Solidified Nickel
Base Alloy.

Late FY 1983 Transfer new High Speed Machining New Milestone.
Techniques to Services for Imple-
mentation.

Early FY 1984 Demonstrate Dual Alloy Radial New Milestone.

Turbine.

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984Projac. Title Actual Estimate Estimate Estimate

Materials Processing Technology 9,838 11,350 12,875 16,000
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Project: #MPT-l Title: Materials Processing Technology
Program Element: #62712E Title: Materials Processing Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

The core program in quantitative non-destructive evaluation research, the F-100 Retirement for Cause program, the
ultra-high-speed machining program and the radial wafer blade program are jointly funded with the Air Force.
Efforts are underway to establish tri-Service support for the core program in non-destructive evaluation research.
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Project: #MPT-2 Title: Electronic and Optical Device Technology
Program Element: #62712E Title: Materials Processing Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION: The feasibility of using beam process sequences and direct ion implantation
in GaAs for fabricating digital and microwave integrated circuits 'IC's), and techniques for maskless fabrication
of IC's using focused ion, electron, and laser beams was first demonstrated 41 PE #61101E, MS-2. This effort seeks
to demonstrate utility of these techniques to provide high performance, submicron feature ICs and device structures
for radar, electronic countermeasures, and related DoD systems. Low power, radiation hard gallium arsenide digital
IC Technology also initially demonstrated in PE 61101E, Project MS-2, will be further developed in this project
beginning in FY -'83 for survivable satellite systems.

G. RELATED ACTIVITIES: Development in electronic device processing methods are coupled to the Services' programs
through the DARPA agent and frequently through joint funding agreements, to assure that no unnecessary duplication
of research with the Services or other DoD agencies occurs.

H. WORK PERFORMED BY: Approximately 59% of this work is performed by industry, 40% by universities, and 1% in-house.
The top industrial performers are: Westinghouse Electric Company, Baltimore, MD., and Pittsburgh, PA; Spire
Corporation, Burlington, MA; and General Electric Company, Oswego, N.Y. The top university performers are:
Stanford University, Palo Alto, CA; Cornell University, Ithaca, N.Y.; and the Massachusetts Institute of
Technology, Cambridge, Mass. The in-house performer is the Naval Research Laboratory, Washington, D.C.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. FY 1981 and Prior Accomplishments: Integrated circuit process development and process validation test patterns
were conceived which were incorporated into the Very High Speed Integration Circuit (VHSIC) program initiated by
the Services in FY 1980. Feasibility of doing microfabrication at dimensions of 0.1 micrometer with focused ion
beams was demonstrated, and viability of new laser processed silicon-on-insulator IC materials systems and the
first 3-dimensional integrated circuit structures were verified by integrated circuits test structure fabrication
and measurement. Monolithic gallium arsenide microwave amplifier technology achieving one-watt output and
operation over a whole octave bandwidth (5-10 GHz) was demonstrated.
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Project: #MPT-2 Title: Electronic and Optical Device Technology
Program Element: #62712E Title: Materials Processing Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: Fabrication processes for very-large-scale integrated
circuits having submicron feature sizes using laser, electron, and ion beam processing are being demonstrated on
appropriate test structures. Emphasis is on providing data on beam processing procedures to determine their
utility vis-a-vis conventional integrated circuit fabrication methods for military integrated circuits (digital and
microwave) manufacturing. These efforts will demonstrate syntheses, integration, and verification on a
microcircuit scale, in a complete circuit fabrication sequence, the innovative materials, processing, and device
concepts which have emerged from PE 61101E, project MS-2 (Electronic and Optical Devices and Materials).

In FY 1983, fabrication of semiconductor device structures having minimum feature sizes approaching 0.1 micrometer
using focused ion and laser beam processing will be done to identify any unforeseen problems in use of beam
processing concepts in a manufacturing environment. Development of a monolithic gallium arsenide microwave power
transmitter will be completed with a demonstrated output of 3-watts in the 8 to 12 GHz band with 18 dB gain. If
suitable manufecturing processes are demonstrated the program will be fully transferred to the Navy in the
beginning of FY 1983. Development of radiation hard GaAs ICs will be initiated.

In FY 1984 GaAs radiation hardened IC technology will be expanded and will focus on gate array technology for low

cost customized IC's. Beam processing development will continue to develop submicron feature size fabrication, and
expand efforts in materials systems for three-dimensional device structures.

3. Program to Completion: In the electronic device processing area, beam processing demonstration circuits having
submicron feature sizes, and carrying new architecture/design/test concepts, will be fabricated for test in a
selected system. This effort is continuing due to the exceptional importance of information and signal processing
capability to defense systems. As beam processing is demonstrated in silicon these processing concepts will be
transferred to other electronic materials, such as gallium arsenide and indium phosphide, whose basic materials
properties offer major functional improvements to electronic circuits. Due to the importance of radiation hard ICs
for survivable satellite surveillance and communication systems. development of radiation hard GaAs devices will
expand.
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Project: #MPT-2 Title: Electronic and Optical Device Technology
Program Element: #62712E Title: Materials Processing Technology
DoD Mission Area: 530 Budget Activity: I. Technology Base

4. Milestones: The milestones reported in the FY 1982 Descriptive Summary have been completed or are expected to

be completed on schedule, except as noted below:

Last Year's Current Explanation of Changes for Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

Late FY 1982 Late FY 1982 Fabricate and test focused ion
beam procesied transistors having
features less than or equal to

0.15 micrometers.

Late FY 1982 Late FY 1982 Demonstrate a monolithic 3-watt,
8-12 gigahertz, power amplifier
with 18 db power gain.

Late FY 1983 Demonstrate IC customization New Milestone.

using selective submicron-sized
deep UV laser processing.

Late FY 1983 Late FY 1984 Determine feasibility of low Mechanics and experiments of inter-university
voltage, high resolution mono- research efforts and transfer of monolayer
layer resist electron beam thin film preparation and processing techni-

lithography. ques requires additional time.

Late FY 1984 Feasibility of fabricating. New Milestone.
0.01 um (1000A) device

features using focused ion
beams.
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Project: #MPT-2 Title: Electronic and Optical Device Technology
Program Element: #62712E Title: Materials Processing Technology
DoD Mission Area: 530 Budget Activity: 1. Technology Base

5. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Electonic and Optical Device Technology 2,139 1,950 2,525 3,300

The microelectronic beam processing efforts are funded jointly and/or cooperatively by National Science Foundation,
Air Force Office of Scientific Research and the Naval Air Systems Comand.
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Program Element: #62714E Title: Nuclear Monitoring
DoD Mission Area: 530 Budget Activity: 1. Technology Base

A. RESOURCES: ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional to Estimated
Number Title Actual Estimate Estimate Estimate Completion Costs

TOTAL FOR PROGRAM ELEMENT $15,068 $ 16,800 $ 17,300 $ 22,500 Continuing N A

*NM-I Detection and Discrimination 9,068 10,800 8,700 13,350 Continuing N/A

Research

*NM-2 Yield Estimation 6,000 6,000 8,600 9,150 Continuing N/A

* Note: In the FY 1982 RDT&E Descriptive Summary, these two subprograms were reported separately. They are
combined in this year's summary for management purposes.

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Nuclear Monitoring Program conducts research and development to
provide new technological options for enhancing U.S. capability to monitor nuclear explosion events. The program
also provides technical information needed for developing sound national policy for negotiations on treaties
limiting nuclear testing and provides technical support for US perticipation in treaty-related international
activities. The need for this program is exemplified by the unexpected initiation of negotiations for an explosion
yield threshold treaty in 1974, requiring the development, in a period of less than a year, of special monitoring
provisions for the Peaceful Nuclear Explosion Treaty (PNET). The unpredictable course of negotiations for a
comprehensive test-ban treaty involving, for example, definition of numbers of internal monitoring stations, their
characteristics, and on-site inspection procedures, have required rapid provision of sound factual information for
use by policymakers. At present, special technical efforts are required to provide policymakers with technical
options for verification of an explosion yield threshold treaty. The Program is divided into three broad project
areas: one which develops processing methods to collect and manage the data used to monitor foreign nuclear
explosion tests; a second which is concerned with developing new techniques for analyzing and interpreting
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Program Element: #62714E Title: Nuclear Monitoring
DoD Mission Area: 530 Budget Activity: 1. Technology Base

the data, using recent advances in fundamental understanding of nuclear explosion phenomena; and a third which is
concerned with development of non-seismic methods to monitor nuclear explosions in deep space, in the atmosphere
and underground.

C. BASIS FOR FY 1983 RDT&E REQUEST: Previous work in areas related to nuclear test verification has been conducted
under Program Element 62701E, Nuclear Monitoring Research (FY 1980 and prior years); and Program Element 61101E,
Nuclear Test Verification (Fiscal Years 1979 and 1980). The research under these elements has provided significant
advances in fundamental understanding of geophysics and instrument design. These results have significantly
affected the operational characteristics of deployed monitoring systems and the analytical procedures used
routinely to interpret the data from these systems. International discussions on a complete ban on nuclear weapons
testing, as well as continued concern regarding verification of compliance with the 150-kiloton threshold
agreement, have focused attention on a number of highly technical issues involved in test detection,
identification, and accurate yield determination. Resolution of these issues requires additional highly
specialized research.

In response to these technology requirements, the FY 1983 Nuclear Monitoring Program will continue the following
programs: in a cooperative effort with the National Science Foundation, an exploratory borehole ocean-bottom
seismic sensor system is being designed and installed to establish the fundamental seismological characteristics of
the deep ocean crust and to determine the engineering feasibility of installing
such systems for verifying future test ban treaties; to support initiatives toward international cooperative
measures for verifying future test ban treaties, design development will continue for an advanced international
data center together with the data handling and processing procedures required for this center; fundamental
seismological and geophysical research into the character of earthquake and explosion sources will be conducted
with particular emphasis on high frequency seismological studies to provide a sound technical basis for guiding
negotiations and improving the capability to use seismic stations which may be installed in the Soviet Union under
provisions of a future comprehensive or reduced threshold test ban treaty; ar-lication of new monitoring methods to
supplement seismic monitoring of the underground environment and to enhance capabilities in other environments,
will be investigated; exploratory development of advanced non-statistical methods to improve the accuracy of yield
estimation will continue, with emphasis on refinement of seismic measurements and their
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Program Element: #62714E Title: Nuclear Monitoring
DoD Mission Area: 530 Budget Activity: 1. Technology Base

interpretation; potential evasive testing techniques will be investigated and effective countermeasures developed;
to support development and validation of fundamental signal generation and propagation theory for underground
explosions, a program of explosive field experiments will be examined.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: In FY 1982, the total funds for the Nuclear Monitoring Program are
estimated to be $16,800,000 which is $1,200,000 greater than the amount reported in the FY 1982 Descriptive
Summary. Emphasis has been placed on accelerating efforts to develop a prototype ocean-based seismic monitoring
system, and to expand development of new sophisticated, physically sound, methods to estimate the yield of
underground nuclear explosions.

E. OTHER APPROPRIATION FUNDS: None
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Project: #NM-1/2 Title: Nuclear Monitoring
Program Element: #62714E Tit]e: Nuclear Monitoring
DoD Mission Area: 530 Budget Activity: I. Te'hnology Base

F. DETAILED BACKGROUND AND DESCRIPTION: Verification of any treaty entirely prohibiting nuclear explosion tests is
limited by the ability to distinguish the seismic signals from nuclear explosions and earthquakes. For large

explosions that are well recorded at large (2,000 km) distances, the problem is essentially solved. However, small
explosions are only detected at closer ranges, leading to the requirement for in-country monitoring stations in the
Soviet Union. In order to make best use of these stations, as well as existing stations near the borders of the
USSR, research has been intensified to improve the capability to interpret seismic data recorded at "regional"
distances (less than 2,000 kilometers) where they are dominated by poorly understood high frequency signals.
However, these signals, if properly understood, could be extremely beneficial since they have the potential for
revealing more information about the source. Also important for data from all distances is automation of many of
the detection, event location and event discrimination tasks that are now done manually

Recent advances in marine technology indicate that reliable recovery of high quality seismic data from emplacements
beneath the ocean floor may be possible.

A demonstration that ocean-based stations

can be installed in the deep ocean was successfully completed, and testing of components of a complete system are
underway.

Technology advances in seismic instrumentation allow large dynamic range recording of broad bandwidth signals. To
realize the significant increase in the information that can potentially be extracted from these signals, it is
necessary to develop new automatic data analysis algorithms and management techniques, since increased data volume
renders existing methods obsolete. New processing techniques are particularly important for supporting deployment
of special monitoring stations for treaty verification purposes, especially since negotiations for future nuclear
test ban treaties are likely to provide for international exchaige of seismic data. Preliminary studies by a group
of experts convened under the U.N. Conference of the Committee o,, Disarmament have recommended establishment of
international data centers for this purpose in Washington and Moscow and no adequate facility currently exists. An
advanced seismic data center is being developed to support needed research in signal processing, as well as to
serve as a prototype system which can be expanded to support an international test ban treaty, if required.
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An important part of the program continues to be fundamental studies of the nature of earthquake and explosion
sources and the effects of earth structure on seismic wave character. The objective is to incorporate fundamental
advances in geophysics, seismology, and data processing methods to significantly improve the technological
capability to verify test ban treaties. Recent theoretical advances, together with the completion of a worldwide
research network of high quality digital stations, encourage pursuit of fundamental and important changes in the
procedures for source identification. The concept is to use the physical and geometric properties of sources,
rather than statistical measures of historical data, allowing application to areas for which prior recordings of
earthquake and explosion signals are lacking.

A major focus of the program is an improvement of capabilities to monitor compliance with the (unratified)
Threshold Test Band Treaty (TTBT), which limits the yields of U.S. and Soviet test to 150 Kt and below.

the current yield estimates are uncertain
because of deficiencies in our fundamental understanding of the physical processes involved in the generation of
seismic waves and their propagation to distant (thousands of kilometers) seismometers. The Peaceful Nuclear
Explosion Treaty (PNET) is even more difficult to monitor than the TTBT, since it permits explosions in a wide
variety of geophysical settings. For these reasons this project includes theoretical and experimental research to
better understand the explosion source and its coupling into seismic waves; study of the geophysical setting of
U.S. and Soviet test sites; and development of theoretical models for the propagation of explosion seismic waves.

With increasing proliferation of nuclear capability, the U.S. must be concerned with detecting and identifying
nuclear testing in all environments, requiring research to identify non-seismic indicators of nuclear

explosions. Several satellite-borne sensors are under active development or in a conceptual study phase. These
include development of a high resolution gamma-ray spectrometer,

Other non-seismic techniques are also being studied to determine their capability to complement and enhance current
techniques to detect, locate, and identify underground or atmospheric nuclear explosions.

G. RELATED ACTIVITIES: Complementary research to improve capabilities to verify nuclear test ban treaties is being
carried out by the National Laboratories of the Department of Energy and by the Air Force Technical
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Appli'ations Center. These complementary efforts are coordinated through existing interagency agreements and
periodic working level coordination meetings. In the development of the Marine Seismic System, arrangements have
been made with the National Science Foundation for jointly supporting the deep sea drilling operations using the
ship GLOMAR CHALLENGER.

H. WORK PERFORMED BY: Twelve percent of the work under this task is performed by universities, seventy-five percent
by industrial contractors, nine percent by in-house laboratories, and four percent by federal contract research
centers. University contractors include: St. Louis University, St. Louis, Missouri; University of Nevada, Reno;
Massachusetts Institute of Technology, Cambridge, Massachusetts; University of California, San Diego, California;
University of California, Berkeley, California; Columbia University, New York, New York; Califorvia Institute of
Technology, Pasadena, California; Pennsylvania State University, State College, Pennsylvania; University of
Southern California, Los Angeles, California; Southern Methodist University, Dallas, Texas; and University of
Colorado, Boulder, Colorado. Industrial contractors include Teledyne Geotech, Garland, Texas and Alexandria,

Virginia; Sierra Geophysics, Seattle, Washington; ENSCO, Inc., Springfield, Virginia and Indian Harbour Beach,
Florida; Gould, Inc., Glen Burnie, Maryland; Systems, Science and Software, La Jolla, California; Global Marine
Development, Inc., Newport Beach, California; Pacific Sierra Research, Santa Monica, California; Woodward-Clyde

Associates, Pasadena,lCalifornia; Lockheed Missiles and Space Company, Palo Alto, California; SRI International,
Menlo Park, California; Physics Applications, Inc., Fremont, California; and Mission Research Corp., Santa Barbara,
California. Participating in-house Government laboratories include the Naval Ocean Research and Development
Activity, Bay Saint Louis, Mississippi; the National Oceanic and Atmospheric Administration, Boulder, Colorado; and
the US Geological Survey, Denver, Colorado. The Federal Contract Research Center is MIT Lincoln Laboratory,
Lexington, Massachusetts.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: This program was initiated under Program Elements #61101E and #62701E. The
m~in thrust in FY 1979 was to assess the technology and identify those areas expected to provide the greatest
payoff in future R&D efforts. Promising areas were selected at the end of FY 1981 to be continued under Program
Element #62714E, and these are described below.
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In developing techniques for regional (less than 2,000 km) monitoring of the USSR, the emphasis was on
observational and theoretical modeling studies of crust and upper-mantle s. ture, and on attenuation and
propagation effects at regional distances. Also, development of deterministic seismic discrimination methodology

continued with the improvement of models for earthquake and underground explosion sources. A major development was
completion of a comprehensive experiment to test various discrimination techniques as applied to USSR events. This

experiment focussed attention on those areas where additional research efforts were needed to overcome source

identification deficiencies.

New signal peocessing techniques involving automated signal recognition and characterization procedures were

developed and demonstrated to have potential to replace the need for human visual analysis. The design of a data

processing facility to test these concepts was completed, and a prototype system was used to support U.S.

experiments in international data exchange anticipated under future test ban treaties.

Those aspects of the ocean-bottom environment which could influence deployment and operetion of ocean-bottom
seismic sensors for monitoring the seismically active ocean margin regions of the world were characterized and
preliminary at-sea site surveys were undertaken The concept was tested in an experiment in
the mid-Atlantic in which a seismometer was successfully installed and recovered from a borehole 600 meters beneath

the sea floor in 4,500 meters of water using the drill ship GLOMAR CHALLENGER. The design of the ocean-based

sensor system was completed and preparations were made for the installation of a prototype station

in August 1982.

Substantial progress was made in understanding the source and path characteristics that control the seismic signals
used for estimating the yield of underground explosions. A number of studies of the geophysical setting of French,
Soviet, and U.S. test sites were completed to provide a basis for focusing theoretical studies on a realistic range

of source conditions. Theoretical models of underground explosion sources and seismic wave propagation were
developed to predict the character of seismic signals as a function of depth of burial, near source rock type, and
geologic structure. Model studies and laboratory tests were also conducted to identify effects which could

influence yield estimates. To increase understanding of the effects of earth structure, the program included deep
seismic reflection profiling at the Nevada Test Site (NTS) and operation of digital seismic
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stations at sites of U.S. explosions.
To help in development and validation of

source and propagation modeis, a program of close-in seismic source measurements was initiated at the NTS and

small-scale laboratory and field testing was initiated. It was recognized that an experimental program including
nuclear and large chemical explosions was needed for full validation of theoretical models and techniques, so

preliminary planning for a dedicated expecimental program was undertaken.

To counter potential efforts to evade detection of testing techniques designed for data from high quality digital
networks were evaluated against simulations of explosion signals hidden in earthquake 3ignals. Fundamental studies
of the effects of cavities on explosion generation of signals were begun. Developmental efforts to support options

for new non-seismic monitoring included studies of electromagnetic, ionospheric, and other types of signals
potentially generated by nuclear explosions. Evaluation of new developments in satellite-borne detectors was also
undertaken.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: The FY 1982 program includes work to improve seismic
instrumentation, data processing techniques, explosion/earthquake discrimination, and explosion yield

determination. The instrumentation work includes completion of the development and field evaluation of a sensitive

high frequency borehole seismometer. The design of a system combining strain and inertial measurements is also
being completed. Design and fabrication of an experimer.tal ocean bottom sensor system is underway and the full
system is to be installed and tested in cooperation with the National Science Foundation

The emphasis of the data processing work is on automating as many as possible of the detection, location

and event identification tasks now done manually, as well as on techriques to manage the large volume of digital
data now available for accomplishing these tasks. A new Seismic % La Center is being established in the Washington

area to focus those efforts, as well as to be available to meet any U.S. obiigations undertaken as part of future

test ban agreements.

The emphasis of the seismic discrimination or event identification research is on the incorporation of regional
data into the algorithms and on integrating these algorithms with modern data processing technology. Temporary

arrays optimized to enhance high frequency signals are being deployed in Norway, and other data are being collected
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to guide the design of arrays to detect regional (less than 2,000 km) signals. Such arrays and the strain -
inertial system provide additional options for possible deployment under future test ban agreements. Another
important part of the program is development of tecnniques to counter potential treaty evasion schemes. A computer
data analysis system to detect an explosion hidden in the signals from an earthquake is to be completed

The emphasis of the FY 1982 yield estimation work is on a focusing of results developed in previous years to
complete the development and prooftesting of those concepts that appear to offer opportunities for significant
impruvement. A comprehensive review of the technical issues associated with yield estimation was completed in FY
1981 and serves as a guide for the FY 1982 - 1984 program. Major deficiencies remain in our understanding of
source coupling to seismic waves, attenuation, generation of surface waves, and in our techniques for recognizing
and compensating for such effects. The FY 1982 program includes efforts to address each of these deficiencies. In
particular, a large digital data base of explosion recordings is being collected for thoroughly evaluating
previously developed yield estimation techniques and to provide a base on which new approaches to this problem can
be developed. This evaluation is beginning in FY 1982. Source coupling issues are being addressed with

calculations, small-scale laboratory experiments and small-scale chemical explosions in a Texas salt dome. Efforts
to develop techniques to remotely estimate seismic wave attenittion beneath foreign sites are continuing, along with
efforts to collect relevant data.

Development of non-seismic detection and identification techniques is included in the FY 1982 program. Several
satellite-based techniques ,re in the prcof-of-concept stage. These include

a high-resolution gamma ray spectrometer

analysis techniques to measure small surface effects. Also under study is a neutrino
detector

Many of the efforts begun in FY 1982 and previous years will be completed in FY 1983. The evaluation of the high
frequency borehole seismometer and the strain-inertial seismometer is to be completed, so these instruments will oe
ready The data from the FY 1982 test of the ocean bottom seismometer system

will be available for analysis, and further tests are scheduled for FY 1983.

o _ _m _ _n . _ - j I Im2l,
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #NM-1/2 Titlet Nuclear Monitorinit
Program Element: #62714E Title: Nuclear Monitoring
DoD Mission Area: 530 Budget Activity: 1. Technology Base

The improved capability to detect, locate and identify nuclear explosions will be prooftested on an integrated
system which automates most of these functions. Some deficiencies in the algorithms are expected, so some further
development effort is anticipated in FY 1983. The prototype Seismic Data Center is to be operational and the
program includes an integration of new data analysis algorithms with the versatile data handling capabilities of
that center. The high frequency array design study will be completed, providing information to plan further
evaluation studies if warranted. Alsov work will be initiated to develop procedures to counter attempts to evade
seismic detection in remote areas of the world.

The comprehensive evaluation of simple data correction techniques to improve yield estimates which is beginning in
FY 1982 is to be completed in FY 1983. This should clarify the contribution of research to conventional yield
estimation methods and set the stage for completing the development and evaluation of methods which greatly expand
the amount of information derived from the waveform, thus representing a fundamntal change in yield estimation
procedure. Also. there will be a continued emphasis on improving estimates for attenuation and source coupling

effects.
The small-scale salt dome tests will be completed. If the results are

sufficiently promising, the experimental technique will be used in another material, probably granite. The of data
analysis efforts in FY 1982 and 1983 are expected to lead to new insights into the character of the explosion
surface waves, so further progress can be made in understanding the physical effects that occasionally contaminate

these data,

The feasibility evaluation of several of the non-seismic treaty verification methods is to be completed in tPY 1983.
For the other techniques the FY 1983

program depends on the results of the feasibility evaluation in FY 1982. The next step for those techniques deemed
feasible is engineering prototype development, or further evaluation on more extensive data sets for those
techniques that use existing instrumentation. Additional efforts will be devoted to developing other non-seisuic
techniques for nuclear monitoring.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #NM-l/2 Title: Nuclear Monitoring
Program Element: #62714E Title: Nuclear Monitoring
DoD Mission Area: 530 Budget Activity: I. Technology Base

In FY 1984 most of the projects described in the previous paragraphs will be completed, or nearly so. The
instrumentation focus will shift toward development of techniques to use advances in microelectronics to process
the data in the field, rather than transmitting it to a central data collection facility. Evaluation of the ocean
based seismic system will continue If more
systems are to be deployed, it will be necessary to develop techniques to do so with ships other than the GLOMAR
CHALLANGER, and efforts to develop such techniques will be initiated. The development of an automated detection,
location and event identification system is to be completed in FY 1984, with the system installed in the Seismic
Data Center where it can operate on the digital data being managed at that center.

The analysis of results

from small-scale chemical explosion experiments will be completed and used to test fundamental theories of the
explosion source. There will unquestionably be many unresolved fundamental technical questions about explosion
seismic waves, especially concerning source coupling, attenuation effects and surface wave generation. The
importance of these unresolved questions for practical treaty verification capabilities will become more clear with
further progress in the current program. Finally, increa Lng emphasis will be given in FY 1984 to the development
of methods, both seismic and non-seismic, to counter complex methods to evade detection, especially in remote areas
of the earth.

3. Program to Completion: The schedule for completion of this program is strongly dependent on international
political developments. Possible changes to tne Threshold Test Ban Treaty (ratification or revision) introduce new

data and interpretation problems that require further research effort. Additional research will be needed to guide
policymakers on the technical options to improve the verification of this treaty. Increased progress toward a
Comprehensive Test Ban Treaty would require an intensified effort to improve capabilities to interpret data from
in-country stations, and many important research problems cannot be fully formulated until the number and locations
of the in-country stations are negotiated.

The key elements of the program beyond FY 1984 will include experimental validation of refined yield estimation
procedures using new data from chemical and nuclear experiments. Also, it is anticipated that fundamental results
in seismic source and propagation theory will be applied to reduce further the uncertainties in explosion yield
estimation, as well as to improve identification methods. Counters to more complex evasion methods will be under
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #NM-1/2 Title: Nuclear Monitoring
Program Element: #62714E Title: Nuclear Monitoring
DoD Mission Area: 530 Budget Activity: 1. Technology Base

development in the context of existing treaty developments. The Seismic Data Center will be available for test ban
treaty research in support of international monitoring activities. Non-seismic monitoring techniques will be
developed and transferred to the services for nuclear test monitoring, especially in remote areas of the globe.

A major requirement for work beyond FY 1984 will be for the development and evaluation of comprehensive signal
detection and analysis techniques to provide options for future test ban negotiations. These techniques would
combine data from current sensors with data from the advanced sensors under current development into a unified
system for detection and identification of natural and nuclear events. New instrumentation requirements will be
for a prototype multi-sensor monitoring station including on-site processing for recognizing signals and
identifying their origin. Additional effort will also be placed on the development of the Marine Seismic System to
make the deployment and operation flexible for possible use in remote ocean areas.

4. Milestones:

*Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Suunaries

late FY 1982 late FY 1982 Develop Advanced Seismic Sensors No Change.

late FY 1982 late FY 1982 Develop new seismic discrimina- Consolidation of three milestones.
tion methods incorporating capa-
bility to exploit regional data.

late FY 1982 early FY 1983 Initial Prototype of Marine D:il7 -hip schedule slippage.
Seismic System Tests.

mid FY 1983 Establish feasibility of satel- New K, tone.
lite spectrometers for nuclear
explosion and materials identi-
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #NM-1/2 Title: Nuclear Monitoring
Program Element: #62714E Title: Nuclear Monitoring
DoD Mission Area: 530 Budget Activity: 1. Technology Base

*Last Year's Current Explanation of Changes from Milestones
Reported Plan Plan Milestones Reported in FY 1982 Descriptive Summaries

late FY 1983 late FY 1983 Complete development of Regional No Change.
Discrimination and Identification
Techniques.

late FY 1983 late FY 1983 Develop Seismic Data Center to No Change.
meet test ban data exchange
obligations.

late FY 1983 Complete feasibility tests on New Milestone.
Neutrino Detector.

early PY 1984 Complete development of automated New Milestone.
event detection, location, iden-
tification system.

late FY 1982 late FY 1984 Complete development of improved Scope Expanded.
yield estimation procedures.

late FY 1984 late FY 1984 Complete Evaluation of small- Consolidation of two milestones.
scale chemical explosion ex-
perimental results as a test of
fundamental explosions source
theory.

mid FY 1985 mid FY 1985 Complete development of counter- No Change.
evasion methods for complex
evasion techniques.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #NM-1/2 Title: Nuclear Monitoring
Program Element: #62714E Title: Nuclear Monitoring
DoD Mission Area: 530 Budget Activity: 1. Technology Base

5. Resources: ($ in thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Nuclear Monitoring $15,068 $ 16,800 $ 17,300 $ 22,500
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #65898E Title: Management Headquarters (R&D)
DoD Mission Area: 530 Budget Activity: 6. Defensewide Mission Support

A. RESOURCES: ($ in Thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT 7,077 7,776 8,100 8,200 Continuing N/A

MH-I Program Management Support 7,077 7,776 8,100 8,200 Continuing N/A

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element provides funds for payment of salaries to
civilian employees and for administrative support costs of the Defense Advanced Research Projects Agency. This
funding provides for the personnel compensation and benefits for civilians assigned to DARPA as well as costs for
rent, travel, supplies and equipment, communications, printing and reproduction.

C. BASIS FOR FY 1983 RDT&E REQUEST: Resources required for management and administration of the Defense Advanced
Research Projects Agency. The higher funding in FY 1983 reflects increased personnel costs and increased costs of
providing supplies, equipment, co~unications, travel, and rent for the Agency.

D. COMPARISON WITH "Y 1982 DESCRIPTIVE SUMMARY: The FY 1982 funding request is the same as in last year's FY 82
Descriptive Summary. The FY 1983 funding increase ($24 Thousand) reflects increased personnel costs attributable to
the October 1981 payraise.

E. OTHER APPROPRIATION FUNDS: None.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #MH-1 Title: Program Management Support
Program Element: #65898E Title: Management Headquarters (R&D)
DoD Mission Area: 530 Budget Activity: 6. Defensewide Mission Support

F. DETAILED BACKGROUND AND DESCRIPTION: This program element provides funds for normal management and support
functions of the Defense Advanced Research Projects Agency. The funding includes civilian personnel compensation
and benefits, and costs for rent, supplies, equipment, communications, printing and reproduction.

G. RELATED ACTIVITIES: Not applicable.

H. WORK PERFORMED BY: Civilian and military personnel assigned to the Defense Advanced Research Projects Agency.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: In March, 1972, the Defense Advanced Research Projects Agency was
established as a separate agency of the Department of Defense. Prior to that date, DARPA's personnel and support
costs were largely included in the "Operations and Maintenance, Defense Agencies" appropriation. Since FY 1972,
all of DARPA's personnel and administrative support costs have been funded within this program element.

2. FY 1982 Program and FY 1983/FY 1984 Planned Programs: Funding under this program element in FY 1982 supports
management and administration for the RDT&E program assigned to DARPA. The majority of the funds are required for
the pay of personnel who operate the Agency. FY 1983 and FY 1984 funding provides for the continuation of the
management and administrative support costs for DARPA. The program provides for the increased costs of providing
supplies, equipment, coumunications, travel, and building rent for the Agency and includes funding for the October
1981 payraise.

3. Program to Completion: Continuing.

4. Milestones: Not applicable.

5. Resources: ($ in Thousands)
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #MH-l Title: Program Management Support
Program E-lement: #65898E Title: Management Headquarters (R&D)
DoD Mission Area: 530 Budget Activity: 6. Defensewide Mission Support

FY 1981 FY 1982 FY 1983 FY 1984
Project Title Actual Estimate Estimate Estimate

Program Management Support 7,077 7,776 8,100 8,200
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Research, Development, Test, end Evaluation, Defense Agencies DCA 21 JAN 82

Program and Finencing Ln C0thousands of dollars)
....................................................................................................................................

Budget plan (amounts for Obligations
Identific ion code 97-0400-0-1-051 RDT&E actions programed)

-..------------------------------------.----------------------------------

1981 actual 1982 eat 1983 est. 1981 actual 1982 eat 1983 est
....................................................................................................................................

Program by activities:
Direct:

3. Strategic programs 38,224 84,341 86,100 40,678 77,660 85,700
4. Tactical programs ....... 2,719 700 .... 2,469 900
5. Intelligence and communications 14,379 18,200 20,925 13,971 17,341 20,848

10.0001 Total 52,603 105,260 107,725 54,649 97,470 107,448

Financing:

Unobligated balance available, start of year:

21.4001 For completion of prior year budget plans ..... ..... . ...... -6,076 -3,974 -11,764

21.4002 Reprograming from or to prior year budget plan -56 .................
244001 Unobligated balance available, end of year .. ..... ..... 3,974 11,764 '- 041
25.0001 Unobligated balance lapsing of ... ....... .. .......... 56 .......

40.0001 Budget authority (appropriation) 52,603 105,260 107,725 52,603 105,260 107,725

Object Classification (in thousands of dollars)

--------------------------------------------------------------------------------------------------------------------------------------------------------

Identification code 97-0400-0-1-051 1981 actual 1982 eat 1983 eat.
------------------------------------------------------------------------------------------------------ ------------------------------------

Other services:
125.003 Contracts 54,649 97,470 107,446

099.901 Total obligations 54,649 97,470 107,448
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DEFENSE COMMUNICATIONS AGENCY
RESEARCH, DEVELOPMENT, TEST AND EVALUATION

SUMMARY BY BUDGET ACTIVITY

(*In thousands

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

1. Technology base

2. Advanced technology development --

3. Strategic programs 38,224 84,341 86,100 70,245

4. Tactical programs - 2,719 700 74i6

5. Intelligence and communication 14,379 18,200 20,925 22,096

6. Defense-wide mission support --

Total RDT&E - Direct 52,603 105,260 107,725 93,0l87

Reimbursements --

Total Program 52,603 105,260 107,725 93,087

1298
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DEFENSE COMMUNICATIONS AGENCY
RESEARCH, DEVELOPMENT, TEST AND EVALUATION

SUMMARY BY PROGRAM CATEGORY

(* in thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Estimate Estimate

6.1 Research

6.2 Exploratory Development - - -

6.3 Advanced Development 789 1,166 1,262 1,400

6.4 Engineering Development -

6.5 Management and Support - - -

Total Research and Development (Program 6) 789 1,166 1,262 1,400

Total Operational Systems Program 51,814 104,094 106.463 91,187

Total RDT&E - Direct 52,603 105,260 107,725 93,087

Reimbursements -

Total Program 52,603 105,260 107,725 93,087
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Research, Development, Test, end Evaluation, Defense Agencies DCA 21 JAN 82

Program end Financing_(in thousands of dollars) 1980_Fiscal year program-

Budgt plan (amounts -or Obligations
Identification code 97-0400-0-1-051 RDT&E act !o ns programed)

1981 actual 1982 eat 1983 est. 1981 actual 1982 at 1983 est
------------------------------------------------------------------------------------------------------------ t----------------------------------------

Program, by actiities:
Direct:

3. Stretegic programs ......... 5,430
5. Intelligence and communications.................................. ........ 590 .

10 0001 Totel....) 6020

Financing:
Unobligated balance available, start of year:

21.4001 For completion of prior year budget plans .... ........ -6,076 . .....
21.4002 Reorograming from or to prior year budget plan -56 ..... ......
25.0001 Unooligated balance lapsing so........................... .... 1 -56

40.0001 Budget authority lappropriation) ..... .... . .... . .. ..

Program and FinancIn2 (in thousands of dollars) 1981 7iscal year program

----------------------------------------------------------------------------------------------------------------------------------------------------

Budget plan (amounts for Obligations

Identification code 97-0400-0-1-051 ROTgE actions programed)

1981 actual 1982 eat 1983 eat. 1981 actual 1982 eat 1983 eat.

-----------------------------------------------------------------------------------------------------------------------------------------------------

Program~ by activities;
0Direct:

3. Strategic programs 38,224 ..... . .. 35,248 2,976 ..
5. Intelligence and communications 14,379 .... 13,381 998 ..

10.0001 Total 52,603 ..... .. 48,629 3,974

Finning:

21,4001 Unobligated balance available, sad of year 3,973974 ..

40.0001 Budget authority (appropriation) 52,603............... ........ 52,603
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Research, Development, Toot, and Evaluation, Defense Agencies DCA 21 JAN 82

Proigram and Financing (in_%housenda of dollars) 1982_Fiscal year program

9700---5Budgett: pla laounts' or Obligations
Identification code 7000-101ROT&9 actions programed

1981 actual 1982 eat 1983 est. 1981 actual 1982 ast 1983 eat

Program by activities:
Direct:

3. Strategic programs -84,341 .. 74,684 9,657
4. Tectical orograms ... 2,719 ....... .2,469 250
5. Intelligence end communications ... 18,200 . .... .... 16,343 1,857

10.0001 Total . ... 105,260 93,496 11,764

Financing
21.4001 Unobligeted balance available, start of year .......... ..... ......... , -11.764
24.4001 Unobflgated balance available, end of year .......... I........1174..................................176.

40.0001 Budget authority (appropriation)i.. 105,260 ...... 105,260 .....

Program and Financing (in thousands of dollars) 1983 Fiscal year program
-------------------------------------------------------------------- -----------------------------------------------------------------

budae-t plan (amlounts for~ Obligations
Ident[fication code 97-0400-0-1-051 ROT6E actions programed)

1981 actual 1982 ast 1983 est. 1981 actual 1982 ast 1983 eat.
--------------------------------------------------------------------------------------------------------------------------------------

Program by activities
Direct:

3. Strategic programs ........ 86,100................. ....... ..... ..76,043

4, Tactical programs .. .. .. . - . . . .700 . . . . . . .. - .. 650

5. Intelligence and communications...................... ..... ....... ..20,925 ... . ..... 18,991

10.0001 Total .... ...... 107,725.......................95,684

Financing:
24,4001 Unobliated balance available. end of year ........ .......... ......... ........... 1.. .. . .. . . 041

40.0001 Budget authority (appropriation)..........................107,725................. ... .... .. 107,725
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DEFENSE COMMUNICATIONS AGENCY
PERFORMER DISTRIBUTION

RESEARCH, DEVELOPMENT, TEST AND EVALUATION

(* in thousands)

Total Obligation Authority
Appropriation: Research, Development, Test and Evaluation, Defense Agencies 1981 1982 1983 1984

1. For operation of installations of the reporting DoD Component Government
operated............... ....................................... -

2. For operation of installations of the reporting DoD Component Contractor
operated............... ...................................... . -

3. For contracts directly in support of work actually performed at installations of
the reporting DoD Component ......... ........................... ... - - -

4. For work assigned to other Department of Defense Agencies ...... ............ 12,098 42,393 39,958 29,28"

5. For work assigned to activities of other Government agencies ............. .... 70 - -

6. For work performed by industrial contractors ("profit" organizations) ........ .29,176 48,753 51,977 44,60:

7. For work performed by educational institutions
a. Designated Federal Contract Research Centers ...... ..................
b. Other Institutions ........... .............................. .... 25 95 -

8. For work performed by other "non-profit" organizations
a. Designated Federal Contract Research Centers ...... ................. .11,234 14,019 15,790 19,20(
b. Other Institutions ............. ...............................

9. Total RDT&E appropriation ............ ............................ .52,603 105,260 107,725 93,08,
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DEFENSE COMMUNICATIONS AGENCY

FEDERAL CONTRACT RESEARCH CENTERS

The summary of Federal Contract Research Centers (FCRCs) reflects a consolidation of funding requirements for the MITRE
Corporation and the Institute of Defense Analysis (IDA). These organizations assist the Defense Communications Agency (DCA) In
the planning, development and execution of DCA programs. The MITRE Corporation is relied upon extensively by DCA because of its
unique expertise related to the planning, development, and execution of DCA programs, particularly in the vital Command and
Control Communications area. MITRE's long involvment in these areas coupled with its eminently qualified staff results in an
unparalleled quality of support. An important factor is MITRE's capabillity to provide in-depth fast responses. Another
favorable factor contributing to objectivity is MITRE's freedom from bias due to absence of predilection for design, hardware or
approach. The program increase from J15,723,000 in FY 82 to $18,860,000 in FY 83 is primarily for the high priority WWMCCS
System Engineer Program, the Defense Communications System (DCS) Satellite System, WWMCCS Strategic Connectivity, Command
Information System (CIS), Joint Reporting Structure Modernization, survivability/endurability enhancements and escalation costs.

IDA's excellent working knowledge of military communications systems, organizations, and operating procedures, coupled with an
effective working relationship with the Department of Defense, has resulted in excellent analysis support to DCA. The thrust of
the work planned for IDA in FYs 82-83 will be directed toward the development of a survivable system architecture for the WWMCCS
and the definitio, of potential improvement for both Strategic and Theater/Tactical Command, Control and Communications.

The following summary identifies the estimated value of work to be performed by FCRCs in FY 83-84.
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FEDERAL CONTRACT RESEARCH CENTERS
DEFENSE COMMUNICATIONS AGENCY

SUMMARY BY APPROPRIATION/PROGRAM ELEMENT

( in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

MITRE Corporation
RDT&E

32016K National Military Command System-wide Support 2,751 1,971 2,095 2,834
32017K WWMCCS ADP-JTSA 275 1,400 1,695 1,400
32019K WWMCCS System Engineering 5,517 5,083 6,070 7,973
33126K Long-Haul Communications DCS 1,098 1,300 660 720
33131K Minimum Essential Emergency Communications Network 1,373 3,100 4,070 4,973
33152K WWMCCS Information System - 540 -

TOTAL RDT&E 11,014 13,394 14,590 17,900

O&M
32016K National Military Command System-wide Support 1,549 1,429 1,490 1,666
32019K WWMCCS System Engineering - - 600 700
33126K Long-Haul Communications DCS - 300 1,080 1,200
33127K Support to NCS - 600 990 1,200
33131K Minimum Essential Emergency Communications Network - - 110 134

TOTAL O&M 1,549 2,329 4,270 4,900

Total MITRE CORPORATION 12,563 15,723 18,860 22,800

INSTITUTE FOR DEFENSE ANALYSIS
RDT&E

32019K WWMCCS System Engineering 220 625 1,200 1,300

TOTAL PROGRAM BY APPROPRIATION
RDT&E 11,234 14,019 15,790 19,200
O&M 1,549 2,329 4,270 4,900

TOTAL FCRC, DEFENSE COMMUNICATIONS AGENCY 12,783 16,348 20,060 24,10
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DEFENSE COMMUNICATIONS AGENCY
RESEARCH, DEVELOPMENT, TEST AND EVALUATION

DETAILS BY BUDGET ACTIVITY
( in thousands)

FY 1981 FY 1982 FY 1983 FY 1984 Summary
Actual Estimate Estimate Estimate Page No.

Budget Activity 3. Strategic Programs
Program 6.3 Advanced Development

63735K Worldwide Military Command & Control System (WWMCCS)
Architecture 789 1,166 1,262 1,400 306

Subtotal Program 6.3 789 1,166 1,262 1,400
Operational Systems Program

32016K National Military Command System-Wide Support 5,284 9,278 7,906 8,570 307
32017K Worldwide Military Command & Control System (WWMCCS)

ADP-JTSA 5,787 14,261 23,355 19,955 311
32019K WWMCCS System Engineer 22,774 49,269 43,732 29,327 325
33131K Minimum Essential Emergency Communications Network 3,590 6,483 9,845 10,993 335
33152K WWMCCS Information System - 3,884 - - 341

Subtotal Operational Systems Program 37,435 83,175 84,818 68,845
Total Budget Activity 3 38,224 84,341 86,100 70,245

Budget Activity 4. Theater and Tactical C31
Operational Systems Program

21135K CINC Command & Control Initiatives - 2,719 700 746 344
Subtotal Operational Systems Program - 2,719 700 746
Total Budget Activity 4 - 2,719 700 746

Budget Activity 5. Intelligence and Communications
Operational Systems Program

33126K Long-Haul Communications (DCS) 14,379 18,200 18,935 19,136 347
33127K Support of NCS - - 1,990 2,960 360

Subtotal Operational Systems Program 14,379 18,200 20,925 22,096
Total Budget Activity 5 14,379 18,200 20,925 22,096

TOTAL RDT&E PROGRAM 52,603 105,260 107,725 93,087
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FY 1983 RDT&E DESCRIPIlVE SUWLARY

Program Element #63735K Title: WWMCCS Architecture
DoD Mission Area: Strategic C2 - #331 Budget Activity: #3 Strategic Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimatea
Number Title Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROGRAM ELEMENT 789 1,166 1,262 1,400 Continuing Continuing
3900 WWMCCS Architecture Support 789 1,166 1,262 1,400 Continuing Continuing

B. BRILF DESCRIPTION OF ELEMENT AND MISSION NEED This project provides funding for the continuation of the WWMCLS

Architecture Program initiated in 1974. The architecture effort as set torth in the Deputy Secretary ot Defense Memorandum
of 24 June 1976 directed the: (I) continual evaluation of the current and developmental capabilities of the WWMCCS to
support the National Command Authorities and Unified and Specified Commands in an environment of evolving policy, torce
structure, threat and technology (2) identification of developing insufficiencies and imbalances in WWMCCS capabilities ano
those of the supporting system; (3) development of alternatives for architectural improvements and relatea major issues tor
consideration by the WWMCCS Council; and (4) development of architectural revisions as directed by the WWMCCS Council. This
capability is essential as an evaluation procedure and provides an overall architectural frame of reference which serves as a
basis for identifying needs which can be translated into programs by the system engineering process.

C. BASIS FOR FY 1983 RDT&E REQUEST: The WWMCCS architecture project is required to provide a continuing overview ot the
characteristics of command and control (C2) systems in view of changes in the environment, threat, force structure,
technology and U.S. Defense policy And to recommend conceptual system improvements/modifications in response to those
changes. The FY 1983 request will provide an assessment of current C

2 
systems capabilities for the orderly transition to

recommended long range capabilities, continue the development of a long-term end to end strategic connectivity architecture
for improved C

2 
general and protracted nuclear war capabilities, and allow the evaluation of strategic defense C

3 
in the

areas of space defense, tactical warning/attack assessment, air defense and anti-ballistic missile defense.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: This project is a continuing level of effort for the architectural

developments and revisions necessary to ensure the systematic and orderly evolution of command and control systems.

E. OTHER APPROPRIATION FUNDS: None
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: 32016K Title: NMCS-Wide Support

DoD Mission Area: Strategic Command and Control #331 Budget Activity: Strategic
Programs #3

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated

Number Title Actual Estimate Estimate Estimate To Completion Cost

2621 Systems 881 1706 1628 793 Continuing N/A

2623 ANMCC Engineering 0 345 608 514 Continuing N/A

2624 NEACP Engineering 978 1458 1413 1812 Continuing N/A

2625 WWMCCS/NMCS Exercise and Evaluation 301 154 104 454 Continuing N/A

2626 NMCS Communications Subsystem Eng. 677 657 591 711 Continuing N/A

2627 NMCS Warning Subsystem Engineering 429 1184 1481 1601 Continuing N/A

2628 NMCS DC&P Subsystem Engineering 587 746 2081 2685 Continuing N/A

2629 User Automated Message Handling Sys. 1138 3028 0 0

2630 Strategic Connectivity Engineering 293 0 0 0

TOTAL FOR PROGRAM ELEMENT 5284 9278 7906 8570

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element provides system engineering and technical support to

the National Military Command System (NMCS), the priority component of the Worldwide Military Command and Control System

(WWMCCS), designed to meet the command and control requirements of the National Command Authorities (NCA) and the Joint Chiefs

of Staff (JCS). The NMCS provides the NCA with information concerning military posture, readiness, and activities in all envi-

ronments from normal day-to-day operations to nuclear war and crisis management situations.

C. BASIS FOR FY 1983 RDT&E REQUEST: This program element is composed of seven projects. Systemb provides the basic overall

systems engineering support for the development and integration of NMCS system requirements, studies, and analysis and for plan-

ning and programming evolutionary improvements for the NMCS. Alternate National Military Command Center (ANMCC) Engineering

supports the system engineering responsibilities of the Defense Communications Agency (DCA), Command and Control Technical Cen-

ter (CCTC) for the ANMCC. National Emergency Airborne Command Post (NEACP) Engineering develops concepts and requirements and

provides subsystems engineering support to the Advanced Airborne Command Post (AABNCP) program and the NEACP in the areas of

NEACP Communications Interface Enhancements and NEACP Configuration Control. WWMCCS/NMCS Exercise and Evaluation supports O L ,
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Program Element: 32016K Title: NMCS-Wide Support
DoD Mission Area: Strategic Command and Control #331 Budget Activity: Strategic

Programs #3

exercises, testing of WWMCCS/NMCS functional processes, command post training exercises, and special studies directed at pro-
viding performance and evaluation data about the NMCS and selected portions of the WWMCCS. NMCS Communications Subsystem Engi-
neering provides the analysis, development, engineering, and implementation of programs to enhance the communications capability
of the NMCS. NMCS Warning Subsystem Engineering provides system engineering, design, and development support necessary to im-
prove the flow of Tactical Warning and Attack Assessment (TW/AA) information to high level decision makers. NMCS Data Collec-
tion and Processing (DC&P) Sub3ystem Engineering provides for the near-term systematic development of military reporting pro-
cedures and systems. Effective in FY83, User Automated Message Handling System (UAMHS) and Strategic Connectivity Engineering
(SCE) projects are moved to program elements 32017K and 33131K, respectively.

D, COMPARISON WITH FY82 DESCRIPTIVE SUMMARY: This PE shows a net decrease of $75,000 from FY82 to FY83 due to a restructuring
of priorities.

E. OTHER APPROPRIATION FUNDS: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

Operations and Maintenance 4071 5403 5047 4995
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'roject: 2628 Title: NMCS DC&P Subsystem Engineering

Program E-ment: 32016K Title: NMCS-Wide Support

DoD Mission Area: Strategic Command and Control #331 Budget Activity: Strategic Programs #3

DETAILED BACKGROUND AND DESCRIPTION: Provides syst.- -.4ering support for systematic development and implementation of

4MCS Data Collection and Processing subsystems in order --,.sfy JCS C3 operational needs. This project is composed of four

iajor tasks. The Concepts and Requirements task ,CS information systems. The WIS Modernization Engineering task

eeks to ensure the smooth transition between the %,' o;di:kLation and the NMCS Information and Display System and JCS appli-

:ations on the Honeywell computers. The JRS ModerniZation task seeks to improve the methods of collecting, processing and dis-

ributing data through the Joint Reporting Structure (JPc in order to make the JRS more reliable and responsive. The NEACP ADP

:ask supports the development of an automatic infor-acion handling capability onboard the National Emergency Airborne Command

lost (NEACP).

RELATED ACTIVITIES: The impact of WIS modernization on NMCS ADP systems will result in close liasion with the Joint Program

lanager for WIS. The program to place ADP on-board the NEACP will continue to be a joint effort involving OJCS, the Air Force

nd DCA/CCTC.

1. WORK PERFORMED BY: MITRE, TRW, and BDM.

E. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments:

Developed advanced concepts for new NMCS information systems and conducted analyses and development for NEACP ADP, a

;ommand Center Automated Retrieval and Display System (CARDS), and the JRS.

2. FY 1982 Program:

The WWMCCS Information System baseline software specification will be factored into current NMCS documentation. A con-

ept of operation will be developed for a wartime reporting system. In the area of Enhanced General War System (EGWS), an ADP

:oncept of operations will be developed and an engineering analysis of security issues will be conducted with respect to EGWS

lata communications.

3C3

* *-,: ~*



A&

Project: 2628 Title: NMCS DC&P Subsystem Engineering

Program Element: 32016K Title: NMCS-Wide Support

DoD Mission Area: Strategic Command and Control #331 Budget Activity: Strategic Programs #3

3. FY 1983 Planned Program:

Requirements will be established for local networking within the NMCS. Multi-level security programs will be addressed

in concert with these requirements. The increase in spending levels from FY82 to FY83 resulted from the JCS's desire to stream-

line and revise the JRS. This additional tasking will develop a modernization plan to convert all reporting systems within the

JRS and will actually convert and test procedures and computer software for one of the major reporting systems. ADP and commun-

ications requirements will be developed for a NEACP operational capability. All automated command system functions will be

examined to assess the feasibility of transferring these functions from the Honeywell computer.

4. FY 1984 Planned Program:

The future implementation of multi-level security for local networking within N7MCS will be reflected in engineering
design documents. The conversion of current reporting systems will continue as delineated in the JRS modernization plan. Im-

provements will be made to the ADP capability on the NEACP as a result of new requirements, and improvements in communication

and ADP technology.

5. Program to Completion:

This is a continuing project.

6. FY83 Milestones:

o Revise and update J31 3000.10A (instruction delineating ADP requirements for the NMCS).

o Perform test and evaluation of an NEACP ADP Initial Operation Capability.

o Publish requirements for local networking security under WIS.

o Develop and publish JRS Modernization Plan.

7. Resources: ($ in Thousands)
FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Estimate Estimate

310 587 746 2081 2685
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: 32017K Title: WWMtCS ADP -JTSA

DoD Mission Area: Strategic Information Systems #334 Budget Activity: Strategic Programs #3

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated

Number Title Actual Estimate Estimate Estimate To Completion Cost

2777 Systems Research and Engineering 5787 3913 2819 3094 Continuing N/A
2778 WIS Transition Support 0 569 11276 6868 Continuing N/A

2779 R&D in New WWMCCS ADP Applications 0 7438 6302 7251 Continuing N/A

2780 Advanced Concepts 0 2341 2958 2742 Continuing N/A

TOTAL FOR PROGRAM ELEMENT 5787 14261 23355 19955

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides technical assistance to the Joint Chiefs of Staff,
Military Departments, Agencies, NATO, Air Force MAJCOMS, and Unified/Specified Commands for Standard ADP systems supporting the

Worldwide Military Command and Control System (WWMCCS). Included are development/maintenance of an integrated ADP command and
control system and continued technological improvement of reliability, survivability, and responsiveness of the system. The

program contains four projects, each addressing a major thrust. The first thrust is to develop and improve upon the existing
integrated ADP system that supports the command and control functions of the National Command Authorities 7nd WWMCCS commanders
in the near term (Systems Research and Engineering project). The second program thrust is to provide a wide range of technical

support to the WWMCCS Information System (WIS) Joint Program Manager. The third thrust is to identify and demonstrate ways to

improve ADP support in the performance of WWMCCS functions during crisis (R&D in New Applications project). The final program
thrust is to provide a wide range of technical assistance to support the modernization/transition of WWMCCS ADP from the current
baseline to a DoD- defined enhanced capability in the 1988 timeframe (Advanced Concepts project).

C. BASIS FOR FY 1983 RDT&E REQUEST: Funding for FY 1983 must continue to support improvement in the operation of WWMCCS ADP in
an increasingly complex role, while at the same time, preparing to support the modernized WWMCCS Information System (WIS).
Previously developed enhancements to the WWMCCS Intercomputer Network (WIN) will transition to operational status. Design spec-

ification development of the Command Information Subsystem (CIS) will be completed and competitive development contracts will be

awarded. Improvements in ADP support in the performance of major WWMCCS functions will be demonstrated. The approximate dou-

bling of the program total in FY 1983 reflects increased funding to support the Command Information Subsystem (CIS) task within
311
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Program Element: 32017K Title: WWMCCS ADP -JTSA
DoD Mission Area: Strategic Information Systems #334 Budget Activity: Strategic Programs #3

the WIS Transition Support project. This increase is a result of: (a) a greatly expanded CIS effort during FY 1983, and (b) a
transfer of substantial P.E. 32016K funding to the CIS effort in FY 1983.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: The Advanced Technology project from the FY 1982 Descriptive Summary has been
integrated with the WIS Transition Support project. This project was also augmented to include the User Automated Message Han-
dling System (UAMHS) project from P.E. 32016K, project 2629. A new project, Advanced Concepts, brings together a number of
tasks to examine state-of-the-art technology applications to the WWMCCS environment and the WIS modernization effort. The Sys-
tems Research and Engineering project reflects a gradually diminishing role for the existing WWMCCS standard system baseline in
favor of modernized systems in the out years. The entire program element is now closely focused upon furthering the objectives
of the WIS Modernization.

E. OTHER APPROPRIATION FUNDS: ($ in Thousands)

FY 1981 FY 1982 FY 1983 PY 1984

Actual Estimate Estimate Estimate

Procurement 0 0 0 3700
Operation and Maintenance 0 0 0 0
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Project: 2777 Title: Systems Research and Engineering

Program Element: 32017K Title: WWMCCS ADP - JTSA

DoD Mission Area: M3 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

F. DETAILED BACKGROUND AND DESCRIPTION: This project will develop new and improved capabilities for WWMCCS which are pre-

dominately hardware independent and can be readily transitioned to support the WWMCCS Infc-mation System (WIS). This effort
will implement changes in WWMCCS ADP software by performing the :iecessary analysis to integrate previously available features

with required new capabilities. Emphasis will be placed on the ipilication of existing and emerging technology to provide im-

provements In such areas as security, performance, and reliabi L, . In p a.ticular, the project will design and implement the

WWMCCS Network Front End (WNFE) Program. Additionally, the proJe:t will exploit emerging and existing state-of-the-art tech-

nology with an intent to provide more effective ADP system interfaces for command and control users.

G. RELATED ACTIVITIES: This project will emphasize hardware and software independent capabilities which support the WIS tran-

siti4on or can be readily transitioned to the WIS. The project is generally concerned with enhancement of the WWMCCS ADP

baseline which may effect the WIS architecture and implementation.

H. WORK PERFORMED BY: MITRE, Digital Technology Incorporated, Computer Sciences Corporation, TRW, Honeywell Information Sys-
tems, Incorporated, and System Development Corporation.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments:

In the area of computer netting, efforts under this project developed the Prototype WWMCCS Intercomputer Network (PWIN),
the successor WWMCCS Intercomputer Network (WIN), and early versions of intercomputer network front ends like the Experimental

Network Front End (ENFE) and the Interim Network Front End (INFE). Accomplishments in the area of computer graphics include

establishment of a three-phased standard graphics program that has already produced a standard graphics terminal capability, and

is undertaking development of a fully functional remote graphics capability. Accomplishments in other areas include development

of an improved interface to the WWMCCS Data Management System, technical support for the definition, design, and development of

specialized secure operating systems, and the development of a prototype local area network based upon data bus technology.

2. FY 1982 Program:

Planning will be initiated for a potential major transition of WWMCCS software to an entirely new operating system and

associated software. Development of enhancements to the WIN will continue. Testing will continue on a hardware prototype of

the WWMCCS NFE. Prototype design and development of a distributed data access capability will begin. Exploitation of network

performance evaluation models to aid in WIN design will bvgin. Integration analysis of the impact of the emerging WIS archi-

terrire on the existing WWMCCS ADP baseline will continue. 313
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Project: 2777 Title: Systems Research and Engineering
Program Element: 32017K Title: WWMCCS ADP - JTSA

DoD Mission Area: #31 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

3. FY 1983 Planned Program:

To determine the optimal approach to WWMCCS software development, a follow-on analysis of entirely new operating system
and associated software and the WIS (WWMCCS Information System) architecture will be accomplished. Enhancements to WIN WWMCCS
Intercomputer Network) reliability and resiliency will transition to operational status. Development of a WIN site back-up
capability and distributed data base processing techniques will continue. Testing and evaluation of the WWMCCS NFE (Network
Front End) will be completed and an initial version distributed to the WWMCCS ADP sites. Procedures will be developed to test
and evaluate promising new software products which are candidates for the standard WWMCCS ADP system. All development and
experimentation will consider the impact of WIS. Analysis of the impact of WIS architecture upon all WWMCCS ADP will continue.

4. FY 1984 Planned Program:

Efforts will continue to analyze the impact of future WIS architecture on WWMCCS ADP. Testing and evaluation of the
WWMCCS NFE/AUTODIN II interface will continue. Development and evaluation necessary to support enhanced intercomputer net-
working requirements will continue. Additional efforts will focus on upgrading network capabilities through experimentation
carried out on the WIS Integration and Test Facility.

5. Program to Completion:

The ADP field is constantly changing due to continuing advancements in technology. The Systems Research and Engineering
project is thus planned to continue Into the future to incorporate technological advancements into the WWMCCS ADP System to
better satisfy user requirements. All work will be consistent with the emerging WIS architecture.

6. Milestones:

o Distribute initial version of WWMCCS NFE to the sites - FY83.

o Analyze specified WWMCCS software and identify WIS transition requirements - FY83.

o Develop and evaluate new capabilities for host computer network functions - FY83-84.

o Undertake network performance evaluation analyses - FY82-84.

314 o Provide WIN reliability and resiliency enhancements to the sites - FY82-84.
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Project: 2777 Title: Systems Research and Engineering
Program Element: 32017K Title: WWMCCS ADP - JTSA

DoD Mission Area: #31 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

7. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

5787 3913 2819 3094

315
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Project: 2778 Title: WIS Transition Support
Program Element: 32017K Title: WWMCCS ADP - JTSA

DoD Mission Area: #31 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

F. DETAILED BACKGROUND AND DESCRIPTION: This project provides technical support to the WWMCCS Information System (WIS) Program
Manager. The support will include transition planning, preparation of WIS design specifizations, development of the Command
Information Subsystem (CIS), and development of an integration and test capability to condu:t WIS acceptance testing. The CIS
work will provide necessary systems engineering and program management for the development of an automated and standardized
message handling system to be installed in all operations centers of the WWMCCS including the NMCS. This capability, referred
to as the Automated Message Handling System (AMHS), is one of the WWMCCS selected architecture programs and was tasked to the
DCA for further development by SecDef in FY79. This system will provide WIS user interface, message handling and formatting,
and local message transmission control. The AMHS effort will concentrate on developing and evaluating benchmark requirements,
completing system design and interface documentation, and evaluating R&D opportunities for inclusion in the AMHS design as part
of the WIS. Additionally, a WIS Integration and Test Facility will be developed in order to provide a hardware, software, and
telecommunications vehicle to test local networking. The Command Information Subsystem and appropriate other WIS functions
prior to implementation.

C. RELATED ACTIVITIES: This project provides direct technical support to the WIS Program Manager in the development and imple-
mentation of the WIS modernization program. As such, it is directly related to the activities being performed in the Systems
Research and Engineering and Advanced Concepts projects within P.E. 32017K.

H. WORK PERFORMED BY: MITRE, TRW, Digital Technology Incorporated, and Computer Sciences Corporation.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments:

This project represents a new start in FY82. Previous activity in this area was performed under the WIS Acquisition
Technical Support and Advanced Technology projects. Under these earlier projects, upgrade options proposed by the present
WWMCCS mainframe vendor were evaluated and the results coordinated with the WWMCCS System Engineer for consideration in defining
WIS architectural alternatives for the WWMCCS Council. In addition, initial development work was performed for the Automated
Message Handling System (AMHS).

2. FY 1982 Program:

316 During FY82, the Request for Proposal (RFP) for the CIS Design is scheduled to be released, proposals reviewed, and

three competing design contractors selected to begin work. A Technical Analysis/Cost Estimate and Management Engineering Plan
for CIS will be developed. Work will continue on development of an Independent Verification and Validation (IV&V) program.
Analysis of requirements to define WIS capabilities, interfaces, and standards is scheduled to begin. The preparation of a WIS
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Project: 2778 Title: WIS Transition Support
Program Element: 32017K Title: WWMCCS ADP - JTSA

DoD Mission Area: #31 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

Minagement Engineering Plan and identification of baseline specifications suitable for competitive acquisition and software

development are also scheduled to be initiated. Initial preparation of specifications for WIS standard hardware, tele-
communications, and user interface devices will begin. Emerging concepts such as load 3haring, distributed data processing, and
data base management will be analyzed for potential application to WIS.

3. FY 1983 Planned Program:

CIS efforts will continue to monitor and evaluate the three competing design contractors and later, to assist in the
selection of the two "winning" development contractors. This selection assistance will consist of preparation of the Request
for Proposal/Statement of Work, and planning for Operational Test and Evaluation. A CIS Independent Verification and Validation

(IV&V) effort will be conducted in a similar manner to the CIS design/development effort. Funding for three IV&V design con-
tractors for nine months will be provided, and an IV&V plan for the two "winning" development contractors will be created.
Preparation of specifications for WIS acquisition and software development will continue. In addition, initial WIS transition
procedures will be developed. Work will continue on the preparation of a WIS Management Engineering Plan. Based upon an
approved set of specifications, the procedures necessary for acquisition of hardware, software, and communicrtions equipment for
the WIS Integration and Test Facility is scheduled to begin. There will be a substantial increase in funding for this project
in FY83 since monies from P.E. 32016K were transferred to P.E. 32017K for CIS work.

4. FY 1984 Planned Program:

CIS efforts will include procurement of initial hardware and development support for the WIS Integration and Test

Facility. In addition, monitoring of the two CIS development contractors will continue and design and/or development
enhancement support will be provided. Development of WIS transition procedures will continue. The actual acquisition and

installation of hardware, software, and communications equipment for the WIS Integration and Test Facility will be
accomplished. The preparation of acceptance criteria and specifications for WIS standard hardware, telecommunications, and user
interface devices will begin.

5. Program to Completion:

Evolving operational requirements will be analyzed for impact upon the WIS and the WIS transition. During this period,
the WIS Integration and Test Facility will be in operation. Hardware/software will be evaluated to ensure that it is compatible
with the latest WIS architecture. Hardware and software procurements will be initiated for the test facility as required.
Results of software engineering and development will be evaluated and utilized to assist in the conversion of software and data
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Project: 2778 Title: WIS Transition Support

Program Element: 32017K Title: WWMCCS ADP - JTSA

DoD Mission Area T1 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

to the selected WIS architecture. Accepted/approved WIS system(s) will be deployed to the operational community. CIS efforts

will continue to provide necessary funding for the procurement of additional hardware for functional test and evaluation. The

CIS efforts will also continue to provide support to Command Center officers and other staff action officers as required.

6. Milestones:

o CIS design - FY82-83.

o CIS development - FY83-85.

o WIS Management Engineering Plan - FY83.

o Specifications for WIS standard hardware, telecommunications, and user interface devices acquisition - FY83.

o WIS Transition procedures - FY83.

o Implementation of the WIS Integration and Test Facility - FY84-85.

7. Resources: ($ in Thousands)

FY81 FY82 FY83 FY84

Actual Estimate Estimate Estimate

0 569 11276 6868
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Project: 2779 Title: R&D in New WWMCCS ADP Applications
Program Element: 32017K Title: WWMCCS ADP - JTSA

DoD Mission Area* 31 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

F. DETAILED BACKGROUND AND DESCRIPTION: This project started as the Operational Utility of WWMCCS ADP. Originally, experi-
ments were designed to identify a set of improvements which would increase the operational utility of WWMCCS ADP. Following

Congressional review, this project was redirected to provide extensive user involvement, and to identify and demonstrate ways to
improve ADP support in the performance of WWMCCS functions during crisis. Accordingly, candidate ADP applications are being
designed, and will be implemented, demonstrated, and evaluated for their impact on the WWMCCS and their acceptability to WWMCCS
operational users. The authority for this project derived from enclosure 9 to DepSecDef Memorandum, "WWMCCS Architectural
Plan," 24 June 1976. The program was reconfirmed by DepSecDef Memorandum, same subject, 24 April 1978. Program objectives were

expanded by ASD (C
3
1) Memorandum, "WWMCCS Architectural Plan - Research and Development in the Operational Utility of Auto-

matic Data Processing," 3 February 1978, and further modified by ASD (C
3

1) Memorandum, "WWMCCS Information System Modern-
ization Plan," 3 July 1979. This project consists of six tasks as follows: Systems Engineering and Technical Assistance; Inde-
pendent Verification and Validation/Test and Evaluation; and four prototype ADP applications. These four prototype applications
are:

1. Logistics Network (LOGNET). LOGNET is a logistics integration application with the Army to improve unit shortfall iden-

tification, and unit sustaining resource requirements during crisis deployments.

2. CINCLANT/CCCJTF Command and Control Interface (CINCLANT/CCCJTF). CINCLANT/CCCJTF is an information exchange application
with CINCLANT and the Commander, Caribbean Command (formerly Caribbean Contingency Joint Task Force) to demonstrate improvements
in situation assessment and the development and coordination of OPPLANS between geographically separated decision makers via
interactive graphics conferencing.

3. Transportation Coordinator Automated Command and Control Information System (TC ACCIS). TC ACCIS is an application to
improve crisis deployment execution by automating unit movement requirements identification at the source and TC functions at
corresponding installation transportation offices.

4. Marine Corps Unit Identification Support (USMC UIDS). USMC UIDS is an application to speed up the process of iden-
tifying specific forces, unit shortfall identification and resolution, and resulting movement requirements in support of the
Rapid Deployment Joint Task Force (RDJTF) in particular and crisis action planning in general.

G. RELATED ACTIVITIES: (None)

H. WORK PERFORMED BY: The work in FY82 is being performed by the Defense Communications Agency supported by MITRE, TRW,
Computer Sciences Corporation, and Systems Development Corporation.

319
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Project: 2779 Title: R&D In New WWMCCS ADP Applications
Program Element: 32017K Title: WWMCCS ADP - JTSA

DoD Mission Area: #31 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

T. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. FY 1981 and Prior Accomplishments:

Two preliminary demonstrations were conducted early in FY 1981 to validate the LOGNET and CINCLANT/CCCJTF application
concepts. Functional descriptions were developed for and work started on the system specification for LOGNET and CINCLANT/
CCCJTF. Application Descriptions were approved and work started on the functional descriptions for the TC ACCIS and USMC UIDS
applications.

2. FY 1982 Program:

Continue system development and procure the hardware for four ADP applications (LOGNET, CINCLANT/CCCJTF, TC ACCIS, and
USMC UIDS). Continue analysis leading to definition of ADP applications for future program implementation.

3. FY 1983 Planned Program:

Complete system development and begin Government acceptance testing for the LOGNET application. Continue system devel-
opment for three ADP applications ( CINCLANT/CCCJTF, TC ACCIS, and USMC UIDS). Continue analysis leading to definition of ADP
applications for future program implementation.

4. FY 1984 PLANNED PROGRAM:

Operational evaluation of the LOGNET and CINCLANT/CCCJTF prototype ADP applications will be conducted and the prototypes
turned over to the Army and CINCLANT, respectively, as a basis for operational implementation. Complete system development and
begin Government acceptance testing for the TC ACCIS and UIDS applications. Continue analysis leading to definition of ADP
applications for future program implementation.

5. Program to Completion:

32G
Operational evaluation of the TC ACCIS and USMC UIDS prototype ADP applications will be conducted and the prototypes

turned over to the Services and Marine Corps, respectively, as a basis for operational implementation. Since the R&D in New
WWMCCS ADP Applications Program is a continuing research and development program, future ADP applications which are focused on
WWMCCS user problems will be identified, designed, developed, demonstrated, and evaluated as to their effectiveness and user
acceptability to enhance WWMCCS crisis support and to influence the continuing WWMCCS Information System modernization effort.
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Project: 2779 Title: R&D in New WWMCCS ADP Applications
Program Element: 32017K Title: WWMCCS ADP - JTSA

DoD Mission Area: #31 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

6. Milestones - FY 1983:

a. LOGNET: Complete software development and begin Government acceptance testing.

b. CINCLANT/CCCJTF: Complete software development and begin Government acceptance testing.

c. TC AUTO C2 INFO: Complete system design and begin software development.

d. USMC UIDS: Complete system design.

7. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimated Estimated Estimated

0 74381 63022 7251

Note: 1. An additional 1,100,000 will be provided by Army.

2. An additional 1,300,000 will be provided by Army.
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Project: 2780 Title: Advanced Concepts
Program Element: 32017K Title: WWMCCS ADP - JTSA
DoD Mission Area: #31 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

F. DETAILED BACKGROUND AND DESCRIPTION: The Department of Defense (DoD) has developed a comprehensive plan for the modern-
ization of the WWMCCS ADP. That plan, the Modernization of the WWMCCS Information System (WIS), 19 January 1981, calls for a
phased modernization of WWMCCS ADP. To support this plan, this project will provide a sound technical basis for an orderly
transition/modernization of WWMCCS ADP from the current baseline to a specified "Phase 111" capability in the FY88 timeframe and
will be carried out under the aegis of the WIS JPMO. The project will undertake the design and implementation of a high
performance secure communications operating system for the WWMCCS Network Front End device. Experimentation with high capacity
local area network technology will include those efforts necessary to exploit this new technology as it directly applies to
WWMCCS ADP and its transition to new generations of hardware and software. The experiments performed will be directed toward an
operational capability in the 1985 to 1988 timeframe. This project will develop software and hardware technologies for the
transition of existing WWMCCS ADP systems to operational envi- ronments established by AUTODIN II and the WIS architecture. The
project will include development of new capabilities in the area of computer performance evaluation. Finally, the project will
provide more effective man-machine Interfaces for command and control users through exploitation of intelligent terminals and
computer graphics.

G. RELATED ACTIVITIES: This project provides WWMCCS users with state-of-the-art ADP technology that will allow new capa-
bilities to be implemented as part of the WIS modernization program. It is related to the Systems Research and Engineering and
WIS Transition Support projects. It supports the R&D in New Applications project in that it provides the enhanced hardware and
software baseline systems upon which the new applications software can be tested and evaluated.

H. WORK PERFORMED BY: MITRE, Digital Technology Incorporated, System Development Corporation, Computer Sciences Corporation,
and Honeywell Information Systems, Incorporated.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments:

Prior to FY82, this work was accomplished under the following specific tasks within the Standard System Software Devel-
opment and Enhancement project: Secure Communications Operating System (COS/FE), Graphics, Computer Performance Evaluation, and

Local Networks. Beginning in FY82, the Advanced Concepts project was initiated to properly focus efforts on applications of
forward-oriented technology with respect to WIS modernization.

2. FY 1982 Program:

322 During FY82, development and experimentation directed at providing a set of local area networking capabilities necessary
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Project: 2780 Title: Advanced Concepts
Program Element: 32017K Title: WWMCCS ADP - JTSA

DoD Mission Area: #31 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

to support the transition of WWMCCS ADP to the new WIS architecture in the mid 1980s will be performed. Initial components for
a prototype local net test-bed to support existing terminals and word processing systems at CCTC, Reston will be acquired and
installed as part of the WIS Integration and Test Facility. Security requirements and related issues will be identified and
analyzed. Development of color graphics capability for the WWMCCS standard graphics terminal will begin. In addition, work
will continue to develop the high performance, multi- level secure Communications Operating System/Front End (COS/FE).
Evaluation and performance measurement of Communications Operating System Network Front End (COS/NFE) will be initiated and
documentation of the prototype system will be finalized. System integration and testing of the prototype software will be
conducted and a security analysis of prototype software performed. Expansion of current computer performance evaluation
capability to network front-end and terminal equipment will be initiated.

3. FY 1983 Planned Program:

During FY83, the test-bed will be further expanded to accommodate additional support center functions and continue ex-
periments begun in FY82. In addition, a functional requirements document for networking capabilities based on synthesis of WIS
studies and prior local networking experiments will be developed. Hardware specifications and/or approved equipment lists for
user acquisition of components will be developed. Evaluation and performance measurement of the COS/NFE system will continue
and the security analysis of prototype software will be completed. Work will continue on the development of tools for collec-
tion, analysis and reporting of network front-end performance data. Research will be conducted to obtain performance evaluation
data on a virtual memory system. Development of specifications and subsequent acquisition of a prototype color hard copy
graphics system will be completed.

4. FY 1984 Planned Program:

During FY84, it is planned to continue local network experiments and enhancements based on current WIS transition re-
quirements and available technology, and to develop hardware specifications and approved equipment lfsts for acquisition by
WWMCCS users. The evaluation, performance measurement, and timing of the COS/NFE system will be continued and the COS/NFE soft-
ware will be enhanced. Computer performance evaluation and graphics tools previously developed will be fielded. Performance

evaluation of large scale local network systems will begin.

5. Program to Completion: 323
The implementation, testing, and evaluation of local network software will be completed and the software will be in-

stalled at selected WWMCCS test sites. Experiments and enhancements will continue, and they will serve as a basis for subse-
quent releases which will be developed during FY86, to incorporate changes based on experience with the initial release and
evolving requirements. The multi-level security properties of the converted COS/NFE will be verified and the transition to
Phase II NFE program will be performed. Research in methods of evaluating large scale local networks will continue.
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Project: 2780 Title: Advanced Concepts
Program Element: 32017K Title: WWMCCS ADP - JTSA

DoD Mission Area* F31 DoD-Wide Intel. and Comm. #334 Budget Activity: Strategic Programs #3

6. Milestones:

o Installation of initial components for the local network test-bed - FY82.

o Functional requirements documentation for local network capabilities - FY82.

o COS/NFE prototype software - FY83.

o Hardware specifications for acquisition of local network components - FY84.

o Local network software releases - FY84.

7. Resources: ($ in Thousands)

FY81 FY82 FY83 FY84
Actual Estimate Estimate Estimate

0 2341 2958 2742
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element #32019K Title: WWMCCS System Engineering
DoD Mission Area: Strategic C2 - #331 Budget Activity: #3 Strategic Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

local
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROGRAM ELEMENT 22,774 49,269 43,732 29,327 Continuing Continuing
2910 WWMCCS Near/Mid Term Engineering -0- 1,848 2,998 2,893 Continuing Continuing
2950 Enhanced Post-Attack WWMCCS 14,033 29,439 28,076 14,712 Continuing Continuing

Capabilities
3310 WWMCCS System Engineering 4,098 7,792 11,658 11,222 Continuing LontLnuing

3350 Post-Attack Architecture -0- 1,650 1,000 500 Continuing Continuing
3380 Next Generation WWMCCS ADP 4,643 8,540 0 0 0

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element supports the Worldwide Military Command and
Control System (WWNMCCS) which provides the President, Secretary of Defense and senior military commanders with essential
information pertaining to the need for action by US military forces and disseminates their decisions and orders to those
forces. The program was established by the Deputy Secretary of Defense in 1976 to achieve new WWMCCS capabilities and to
provide continuing improvements to the WWMCCS. To effect these improvements, the Defense Communications Agency (DCA) retains
the responsibility for insuring overall program integration through implementation engineering and system planning.

C. (U) BASIS FOR FY 1983 RDT&E REQUEST: DCA technically supports, monitors, assists and advises the responsible components;
Office of the Joint Chiefs of Staff (OJCS); Deputy Undersecretary of Defense for Communications, Command, Control and

Intelligence (DUSD C
3
1); and other Defense Agencies on Command, Control and Communications (C

3
) related matters. In this

capacity, DCA will continue to guide the implementation of near-term WWMCCS improvements and plan overall C
3 

systems
improvements through engineering and programmatic analysis, promulgation of system planning documents, requirements analysis
and definition, system integration and interoperability studies, and development of performance measure parameters.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: A major iniliative under the Enhanced Post-Attack WWMCCS Capabilities
project was to be the concept development for a launched communications satellite system for

satellite communications. As a result ofthe termination of this project, the associated funds have been
deleted trof the Defense Communications Agency's request.

E. (U) OTHER APPROPRIATION FUNDS:
FY 1981 Actual FY 1982 Estimate FY 1983 Estimate

procurement 0 385 0
)perations and Maintenance 3,815 3,944 8,335
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Project: 2910 Title: WWMCCS Near/Mid-Term Engineering

Program Element: 32019K Title: WWMCCS System Engineering

DoD Mission Area: #331 Budget Activity: Strategic Programs #3

F. (U) DETAILED bACKGROUND AND DESCRIPTION: Provides the development of system-level specificaLions, technical support to
WWMCCS field nodes, and special studies of Command, Control and Communications (C

3
) problems and issues. rhese system

engineering, planning, and field engineering efforts are required by the Defense Communications Agency (DCA) in order to

fulfill its responsibility for technically guiding the implementation of new WWMCCS capabilities and directing the

near/maid-range evolution of the WWMCCS. System engineering responsibilities for the WWMCCS are segregated into the areas ot
near/mid-term improvements and long-range planning. This project guides the implementation of new WWMCCS capabilities and

performs the required engineering studies and analyses which are directed toward 1980's WWMCCS improvements. It also pro-
vides engineering support to field WWMCCS nodes directed toward mid 1980's WWMCCS improvements. The above mentioned eftorts

and their associated documents permit DCA to exert rational controls over the growth and modification of the WWMCCS and guide

the members of the C
3 

community through current and future C
3 

planning.

G. (U) RELATED ACTIVITIES: For the new WWMCCS capabilities, the Army is the cognizant component for the implementation ot

Jam-Resistant Secure Communications and Mobile Command Centers, the Navy is the cognizant component for the Secure
Voice/Graphics Conferencing project and the Air Force is the cognizant for the Proliferated Ground Wave Communications

System. DCA is the cognizant component for the Command Information System. Each of these projects are also related to other

on-going projects such as the Defense Communication System, WWMCCS Information System (WIS) Modernization and the CINC t3
Initiative Program.

H. (U) WORK PERFORMED BY: TRW, CSC, and ESI.

I. (U) PROGRAM ACCOMPLISHMENT AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: The WWMCCS Current System Description (CSD) was published in draft torm in
FY 78 and FY 79. The CSD first edition was published in FY 80. While the first edition did not describe all the WWMCCS

nodes, it did describe all major nodes except for the Defense Agencies. Additional coverage was incorporated in an FY 1981

update which expanded the CSD to include representative alternates, emergency relocation sites, and the Rapid Deployment

Joint Task Force. During FY 81 a method was developed, based upon the WWMCCS CSD, for system integration analyses of WWMCLS

improvements.
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2. (U) FY 1982 Program: WWMCCS engineering support and integration analysis will be accomplished to support
near-term enhancements in the NMCS and CINC command facilities. Surveillance and Warning as well as communications
initiatives will be evaluated to assure adequate integration into the WWMCCS. Engineering efforts will focus on intertice
and interoperability of improvements to provide a system approach toward WWMCCS upgrades. The WWMCCS Current System
Description (CSD) will be refined and expanded to include the Defense Agencies and a study will be pertormed to determine
the optimum manner of including Defense intelligence channels. A structure will be established to allow configuration
control of the WWMCCS. Refinements in the CSD will be aimed at enhancing the usefulness of the CSD to planners and
operators. A method will be developed to analyze the WWMCCS capabilities in stressed environments in order to determine
deficiencies. Technical assistance will be started to the Commanders-in-Chief (CINC's) to support CINC command and control
initiatives.

3. (U) FY 1983 Planned Program: The expanded effort in providing WWMCCS engineering support to CINC's and
integration will continue during FY 83. Efforts will continue to support enhancements in the functional areas of
communications, command centers and warning systems. The WWMCCS CSD will be expanded to include the Defense intelligence
channels and to respond to changes in command configuration. Studies will be conducted utilizing the integration method
developed in FY 81 and the deficiency analysis method developed in FY 82.

4. (U) FY 1984 Planned Program: The WWMCCS CSD will be refined to follow changes in command configuration. Studies
and analysis will be conducted utilizing previously developed methods. The field engineering efforts will be continued.

5. (U) Program to Completion: This is a continuing program.

6. (U) Milestones: The WWMCCS CSD expansions will be published at the end of each fiscal year and incorporated with
each field update. Studies and analysis of various projects/nodes will be performed continually and reported as
completed. Field support will be provided on an ad hoc basis.

7. (U) Resources (t in thousands): FY 82 FY 83 FY 84 FY 85 FY 86 FY 87

1,848 2,998 2,893 3,033 2,809 2,843
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Project: 2950 Title: Enhanced Post-Attack WMCCS CapabilttLes
Program Element: 32019K Title: WWMCCS System Engineering

DoD Mission Area: #331 Budget Activity: Strategic Programs v3

F. DETAILED BACKGROUND AND DESCRIPTION: In October 1977, the Assistant Secretary of Defense (C31) directed a
review of the capabilities of the Worldwide Military Command and Control System_ (WWMCCS) to suDmort general nuclear war.
One of the findings of this review was that there are major deficiencies in the I WWMLcS wnicri
limit the ability of WWMCCS to support the National Command Authorities (NCA) ubFder certain attack condit-ion. and tor

"

There are a number of conceptual alternatives for improving these deficiencies. However, today
there is not suffic'Vnt technical information available to adequately assess the cost and performance risk associated with

these alternatives. This project has been established to conduct research and development aimed at establishing a
respqnjive, reconstitutable And enduring Command, Control and Communications (C

3
) system and support the acquisition ot

more( WMCCS General War capabilities. This program includes analyses to support the modification

of existing plans, the devel opment of new procedures to improve the use of current WWMCCS and non-WWMCCS systems and tech-
nology activities to enhance the capability, endurance and reconstitution of both the[

WWMCCS. The focus of the technology activities will be the development of detailed design and cost tradeotis,

testing and prototype development for technical and cost risk reduction, and the formulation of cost and schedule data to
support informed decisions.

C. RELATED ACTIVITIES: On 2 October 1981, the Deputy Secretary of Defense directed Army, in coordination with LA,
to develop and deploy a Capability. On 9 December 1981, the Deputy UnderSecretary of Detense (l1)
directed termination of te Program in favor of other, more
enduring capabilities such as Radio and satelLite
communications.

H. (U) WORK PERFORMED BY: USAF, MITRE, IBM and TRW.

I. (U) PROGRAM ACCOMPLISHMENT AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: This project (formerly called WWMCCS Survivability R&D) began in FY 1960.
Major efforts which were initiated include: an architectuje for post-attack C

3
; detailed analyses o' the design ana cost

tradeoffs associated with the recortitution of criLcal| "systems; identification of communications un-
certainties for highly survvable,L facilities; and definition ofF capabilities.
Completed a concept of operations for at land complet A construction of a mock-up I Ini-
tiated developmental design of aI communications system to support our
strategic forces following a nuclear attacK. Initiateo concupL tia.ua design studies for alternative f

systems needed to support WWMCCS tactical warning and assessment needs. Completed an evaluation oi
communication system concepts. Completed an evaluation of alternatives to the, Project which Isupported

the~minatin of in favor of other communications alternatives such as 7
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2. FY 1982 Program: Contie the on-going design and coit tradeoff analyses and accomplish other studies in
support of the Army's effort on theL For communications systems, develop an airborne

network, develop and begin testlujg of ani )antenna receiving system, and initiate prototype system
acquisition and testing. Initiate study of programs to determine feasibility of accelerating the acquisition
of, eUipment to provide early 'ktial Operating~papability (1OC) for WWMCCS and other uses. Lontiiiue design
studies for the L and develop concepts for the,,-

Define and develop an surveillance demonstration. Funding increases in

FY 1982 pFovide for major research and development acquisitions and prot-otype constructions to be initiated in FY 1982 and

continued through FY 1984.

3. FY 1983 Planned Program: Continue the design and cost tradeQff analyses and Advanced Development Model (ADM)
development efforts for the Continue prototype acquisition for systems and demonstration of antenna

systems. Continue experiments. Demonstrate surveillance. Develop demo-nstration

p1n' fpv-lop impiientation pian for In coordination with JCS and services, determine application ot
quipment to satisfy WWMCCS and otner user requirements.

, FY 1984 Planned Program: Continue support of the Army ffort. Continue to expedite the application ot

technology to satisfy user requirements. Accelerate the a iisition of an Surveillance System

and the,

5. (U) Program to Completion: This is a continuing program with an overall objective of providing the W'WMCIS wiLh
the enhanced post-attack capabilities required to become a reconstitutable and enduring C

3 
system.

6. Milestones:

o DoD decision FY 84).

o DemonstratE System (FY 84).

o Demonstration is scheduled for FY 84.

7. (U) Resources ($ in thousands): FY 81 FY 82 FY 83 FY 84 FY 85 FY 86 FY 87

14,033 29,439 28,076 14,712 11,182 5,495 4,307
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: 3310 Title: WWMCCS System Engineering
Program Element: #32019K Title: WWMCCS System Engineering

DoD Mission Area: Strategic C2 - #331 Budget Activity: #3 Strategic Programs

F. DETAILED BACKGROUND AND DESCRIPTION: This project provides the development of master planning guidance for C
3

systems, technical and architectural plans and special studies of C
3 

problems and issues. These system engineering and
planning efforts are required by the Defense Communications Agency (DCA) in order to fulfill its responsibility for
technically guiding the implementation of new WWMCCS capabilities and directing the architectural evolution of the WWMCCS.
System engineering responsibilities for the WWMCCS are segregated into the areas of near/mid-term engineering and
long-range planning. The Defense Communications Agency provides the development of long range engineering plans and
systems architectures to insure the overall integration of the WWMCCS. The above mentioned efforts and their associated
documents permit DCA to exert rational controls over the growth and modification of the WWMCCS and guide the members of the
C
3 

community through current and future C
3 

planning. Finally, effective in April 1980, DCA was designated Protocol
Standardization Executive Agent for DoD with the responsibility for establishing and controlling protocol standards for
common user data communications networks within DoD.

G. RELATED ACTIVITIES: DCA, through the Command and Control Technical Center, guides the implementation of new WWMCCS
capabilities and performs the required engineering studies and analyses directed toward short-term WWMCCS improvements.
DCA is also designated as cognizant component for the Command Information Subsystem. These efforts relate to other
on-going WWMCCS programs under the Services and Defense Agencies (e.g. Theater Nuclear Forces C

3
, WIS modernization,

WWMCCS warning systems, etc.).

H. WORK PERFORMED BY: MITRE, IBM, the Institute for Defense Analyses, as well as a new contractor to be competitively

selected in the second quarter FY 1982.

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

330 1. FY 1981 and Prior Accomplishments: FY 1977 and FY 1978 efforts concentrated on developing, coordinating and
issuing technical and programmatic guidance for the implementation of the WWMCCS Selected Architecture as well as
developing a more comprehensive system engineering program aimed at the total WWMCCS rather than just the future WWMCCS
capabilities. A WWMCCS Five Year Plan has been annually published to provide the technical and programmatic guidance to
resolve deficiencies in existing WWMCCS capabilities. System engineering assistance for CINC C3 related problems was
initiated with the establishment of a WWMCCS System Engineering (WSE) European Office at HQ USEUCOM and WSE-Pacific office
at HQ PACOM. Seiected communications integration and mobile command center problems have been reviewed and analyzed for
the development of alternatives to resolve future WWMCCS interoperability and standardization problems. Technical support
was provided during FY 1981 for the finalization of architectural and communications technology for use in a NATO
environment. A European Theater Nuclear Weapons C3 System Improvement Plan defining an orderly evolution from the existing

and near-term planned system to a system which satisfies future theater requirements was published in FY 1981.

I . -



FY 1983 RDT&E DESCRIPTIVE SU4MARY

Project: 3310 Title: WWMCCS System Engineering
Program Element: #32019K Title: WWMCCS System Engineering

DoD Mission Area: Strategic C2 - #331 Budget Activity: #3 Strategic Programs

2. FY 1982 Program: Strategic C
3 

planning guidance for C
3 

programs will be developed for the Services and
Agencies responsible for C

3 
programs. Existing technical issues for DoD HF programs will be identified and appropriate

recommendations will be published in a DoD HF Improvement Plan. The C
3 

architectures will be reviewed and technically
assessed for integration with the telecommunications and WWMCCS Information System architectures currently under
development. Strategic C

3 
capabilities will continue to be assessed for improving the effectiveness of C

3 
in support

of strategic/national weapons systems and forces. Theater Nuclear Weapons C
3 
system improvement planning efforts will

continue for both the U.S. European Command (USEUCOM) and the U.S. Pacific Command (PACOM). Theater/tactical architectural
efforts will continue and C

2 
system engineering to the CINCs will continue for HQ USEUCOM, HQ PACOM and be initiated for

HQ USREDCOM.

3. FY 1983 Planned Program: Basic system engineering efforts will continue to integrate the efforts of the military
departments and defense agencies and insure the overall integration of C

3 
systems. Theater architectural efforts will

continue and assistance to the WSE-USEUCOM, WSE-Pacific and WSE-USREDCOM field offices will be expanded in support of
theater command and control programs. Additionally, a new field office will be opened at the Strategic Air Command to
provide C

2 
system engineering assistance. Systems analysis efforts will continue for the formulation of theater/tactical

long-range plans, development of strategic C1 capabilities, and expansion of strategic force management activities.
Theater Nuclear Weapons C

3 
system improvement planning efforts will lead to the development of a comprehensive

improvement program. Work will expand into the development of protocol standards for computer communications networks.
This work is essential for the interoperability of our information systems, especially as DoD moves into major
modernization efforts like the WWMCCS Information System.

4. FY 1984 Planned Program: C
3 

master planning, system engineering, theater C
3 

improvement and WSE field
engineering efforts will continue to provide the systems planning and architectural development necessary for integrated
and balanced C

3 
capabilities. C

2 
system engineering efforts for the Aerospace Defense Command (ADCOM) will begin with

the establishment of WSE-ADCOM.

5. Program to Completion: This is a continuing program.
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6. Milestones: Publish the final WWMCCS Five Year Plan (FYP 84), Ist Qtr FY 1982
Publish a European Theater Nuclear Weapons C

3 
System Improvement Plan Supplement, Ist ktr FY 1982

Publish an initial HF Improvement Plan, ist Qtr FY 1982

Publish an initial C
3 

Master Plan Overview, 3rd Qtr FY 1982
Publish a Strategic C

3 
Master Plan, 1st Qtr FY 1983

Publish a Pacific Command Theater Nuclear Weapons C
3 

System Improvement Plan, 3rd Qtr FY 1983
Initiate C

2 
system engineering efforts for CINCSAC and CINCAD, during FY 1983

Initiate C
2 

system engineering efforts for CINCMAC, during FY 1986

7. Resources ($ in thousands): FY 81 FY 82 FY 83 FY 84 FY 85 FY 86 FY 87
RDT&E 4,098 7,792 11,658 11,222 11,391 10,856 11,094

J. TEST AND EVALUATION DATA: (Not Applicable)
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: 3380 Title: Next Generation WWMCCS ADP
Program Element: #32019K Title: WWMCCS System Engineering

DoD Mission Area: Strategic C2 - #331 Budget Activity: #3 Strategic Programs

F. DETAILED BACKGROUND & DESCRIPTION: This project started as the "Research and Development in tile Operational Utility of
WWMCCS ADP." Originally, experiments were designed to determine the operational utility of Automatic Data Processing (ADP)

for WWMCCS. In response to Congressional direction, the Defense Communications Agency deleted the FY 198) funding for the
continuation of research and development efforts in the operational utility of WWMCCS ADP and, instead, established a new
program entitled "Next Generation WWMCCS ADP Definition." This program supports the Defense Communications Agency's

responsibilities for modernizing the current WWMCCS ADP systems (acquired from Honeywell Information Systems, Inc. in 1971)
and developing an architectural foundation for a fully integrated WWMCCS Information System (WIS). The WIS is defined to

encompass basic operational concepts, specific functional processing needs, information reporting requirements and
procedures, data displays, communications, etc., as well as the ADP hardware/software assets, which support command and
control operations.

G. RELATED ACTIVIrIES: The Command Information Subsystem of DCA, the Advanced Command, Control and Communications
Technology program of the Defense Advanced Research Projects Agency, the Network Front-End program of DCA, the Computer

Security Consortium of DUSD (C
3
1) and the overall WIS Modernization program.

H. WORK PERFORMED BY: MITRE Corporation, Systems Development Corporation, TRW Corporation, IBM Corporation and the Services.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. FY 1981 and Prior Accomplishments: Published a Program Definition Plan for R&D in Operatirnal Utility of ADP in

support of the WWMCCS in FY 1977 and a Technical Development Plan for execution of the Program. Published a WWMCCS
Information System Engineering Management Plan in early FY 1979 that provided a framework for the management and coordinated

development of the WIS. Conducted security experiments in November 1980 which demonstrated potential security solutions for
the current and future WWMCCS ADP systems. Delivered a progress report on modernizing the current ADP systems which support
the WWMCCS to Congress in January 1981. In FY 1981, an ADP architecture was developed for the WIS and used to derive the WIS

security requirements.

2. FY 1982 Program: Initiate a comparative analysis on data base management systems and techniques required to

transition current WWMCCS data bases to the future system. Continue to review the WIS network capabilities, identify

functional WIS network requirements and synthesize the planned WIS network capabilities. Develop design considerations for
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: 3380 Title: Next Generation WWMCCS ADP
Program Element: #32019K Title: WWMCGS System Engineering

DoD Mission Area: Strategic C2 - #331 Budget Activity: #3 Strategic Programs

terminal/hardware architectures which can support information collection and processing in the WIS environment. Continue Lne
development of a WIS computer security architecture for different levels of classified information. Complete the oevelopment
of a broad architecture for a more survivable and efficient Joint Reporting Structure network. Complete development of a
report on WIS requirements, modernization and architecture. Support the initiation of WIS modernization efforts under tn
WIS Joint Program Manager (JPM).

3. FY 1983 Planned Program: None. Ongoing WIS modernization efforts will be the responsibility of the Air Force WIS
Joint Program Manager.

4. FY 1984 Planned Program: None.

5. Program to Completion: The WIS Joint Program Manager will continue as the central focal point for coordinating and
controlling all WWMCCS ADP upgrading and modernization activities. The procurement of equipment for specific WIS sites and
the development of command and site unique portions of the WIS modernization will remain the responsibility of DCA and the

Services.

6. Milestones: Publish the final WIS Modernization Report, 3rd Qtr. FY 1982.
Deliver the WIS Security Architecture Report to the WIS Joint Program Nanagment Office CJPMO),
mid FY 1982.
Transfer WIS modernization responsibilities to the JPMO during FY 1982.

7. Resources ($ in thousands): FY 81 FY 82 FY 83 FY 84 FY 85 FY 86 FY 87
RDT&E 4,643 8,540 0 0 0 0 0

J. TEST AND EVALUATION Data: (Not Applicable)
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: 33131K Title: MEECN
DoD Mission Area: Strategic Communications #333 Budget Activity: Strategic

Programs #3

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Cost

2181 System Operational Analysis 618 1591 1775 1971 Continuing N/A
2182 System Performance Evaluation 1363 1960 2217 2801 Continuing N/A
2183 System/Subsystem Planning 908 1653 1631 1651 Continuing N/A
2184 Engineering Analysis and Development 701 1279 1222 1270 Continuing N/A
2185 Strategic Connectivity Engineering 0 0 3000 3300 Continuing N/A

TOTAL FOR PROGRAM ELEMENT 3590 6483 9845 10993

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element provides the system engineering, development, test and
evaluation, and technical support for the Minimum Essential Emergency Communications Network (MEECN). The MEECN is a diverse
network of communications assets with the mission of providing highly reliable communications between the National Command
Authorities (NCA) and the strategic forces deployed globally. The various component subsystems composing the MEECN are devel-
oped, operated, and maintained by the Services. This program element also supports the planning, engineering, and testing of
the overall Strategic Connectivity Network which includes the functions of Tactical Warning/Attack Assessment, Conferencing,

Emergency Action Message Dissemination, and Force Management.

C. BASIS FOR FY 1983 RDT&E REQUEST: This program element is comprised of five projects. System Operational Analysis provides
the necessary analytical tools and studies to determine the technical and operational performance of the MEECN and MEECN Support
Systems with regard to connectivity, survivability, and deficiencies in a simulated stressed environment. It also provides the
vehicle for conduct of JCS and OSD (C

3
1) assigned system and equipment studies. System Performance Evaluation provides for

the technical and operational testing, evaluation, and analysis of the following: current MEECN assets and Networks (Very Low
Frequency/Low Frequency (VLF/LF), High Frequency (HF), Very High Frequency/Ultra High Frequency (VHF/UHF), and Super High Fre-
quency (SHF)); overall MEECN; JCS operational exercises; the Worldwide Airborne Command Post (WWABNCP) System; and MEECN Support
Systems in a non-stressed environment and in configurations simulating severe stress and trans and post-attack damage. System/
Subsystem Planning produces the annual MEECN Master Plan. This Plan contains recommended improvements for consideration by the
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Program Element: 33131K Title: MEECN
DoD Mission Area: Strategic Communications #333 Budget Activity: Strategic

Programs #3

JCS, Services and Defense Agencies. The Plan also provides consolidated guidance for formulating the Services and Defense
Agencies Program Objective Memoranda. Engineering Analysis and Development assesses new procedures, equipments and systems from
a cost and effectiveness viewpoint for possible inclusion into the MEECN. The objectives of Strategic Connectivity Engineering
are to engineer and test a strategic connectivity capability which supports the command and control functions through all levels
of nuclear conflict into the period of protracted war.

D. COMPARISON WITH FY82 DESCRIPTIVE SUMMARY: FY83 resources show a $3,338,000 increase from FY82 to FY83. The bulk of this
amount, $3,000,000, is due to the inclusion of the Strategic Connectivity Engineering (SCE) project in this PE for FY83 to
assure the provision of a "MEECN-like" focus for the additional critical emergency functions. This project was originally
funded under PE 32016K until the PPBS cycle allowed transfer to this PE. A Program Plan has been produced which delineates
those areas requiring additional investigation and funding. System Operational Analysis is increased by $184,000 to allow more
extensive MEECN modeling to enable greater analysis of survivability and connectivity in a simulated stressed environment.
System Performance Evaluation is increased by $257,000 to enable more in-depth operational testing and evaluation of current
MEECN assets with additional emphasis on HF communications with the CINCPAC theater. The remaining projects, System/Subsystem
Planning and Engineering Analysis and Development, will be reduced in FY83 by $22,000 and $57,000 respectively, as a result of
changing priorities.

E. OTHER APPROPRIATION FUNDS:

FY 1981 FY 1982 FY 1983 FY 1984
Project 2185 Actual Estimate Estimate Estimate

Procurement 0 0 10000 10000

Operation and Maintenance 0 0 880 1000

336

9 -. - - - - - - - - - -

iI



C

¥I

Project. 2182 Title: Systems Performance Evaluation
Program Element: 33131K Title: MEECN
DoD Mission Area: Strategic Communications #333 Budget Activity: Strategic Programs #3

F. DETAILED BACKGROUND AND DESCRIPTION: Provides for the technical and operational testing, evaluation, and analysis of cur-
rent MEECN assets and networks, JCS operational exercises, and MEECN Support Systems in a non-stressed environment and in modi-
fied configurations simulating severe stress or trans-attack and post-attack damage. This project is composed of eight tasks.
The VLF/LF Test and Evaluation, HF Test and Evaluation, VHF/UHF Test and Evaluation, and Network Performance Improvement tasks
provide for testing and analysis to evaluate and improve the connectivity and operational capabilities of the particular MEECN
communications networks. The Worldwide Network Assessment, JCS MEECN Exercise Evaluation, and Test and Evaluation Management
Support tasks provide technical assistance, test, and analysis support to JCS in conjunction with POLO HAT and other exercises
as called for by the MEECN Communications Plan and MEECN Test and Evaluation Program. The MEECN/MEECN Support Systems task
provides for testing of MEECN/MEECN Support Systems in a simulated stressed environment to develop improvements in inter-
operability and operational procedures.

G. RELATED ACTIVITIES: The prime users of MEECN System Engineering products are the OSD, the JCS, the CINCs, the Services, the
National Security Agency and the Defense Nuclear Agency. In addition, the MEECN is a worldwide diverse network of communi-
cations assets owned, operated and managed by the Services.

H. WORK PERFORMED BY: Naval Electronics Systems Engineering Agency, MITRE, ESI and TRW.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments:

Recommendations for improved interoperability and connectivity of the communication networks comprising MEECN were pro-
vided to the Services through the approved MEECN Master Plan. This plan is published annually. This project also provided
guidance in conduct of the C1 Net Assessment task for the SecDef.

2. FY 1982 Program:

VLF/LF, HF, UHF (including SATCOM), and Emergency Rocket CommunicaLions Systems (ERCS) worldwide link and network tests
and evaluations will continue. Adaptive HF/VHF development tests will be supported. Communication ranges of the revised air-
borne narrowband Secure Voice communications system will be determined. MEECN performance under selected trans-attack scenarios
will continue. The FY81 Test and Evaluation Summary and FY83 Tee and Evaluation Program Plan will be completed.
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Project: 2182 Title: Systems Performance Evaluation
Program Element: 33131K Title: MEECN
DoD Mission Area: Strategic Communications #333 Budget Activity: Strategic Programs #3

3. FY 1983 Planned Program:

Enhancements will be developed for establishing HF communications to and within the CINCPAC theater. Alternate means
will be investigated to improve HF radio reliability, both for the Airborne Command Post and the Navy VLF/LF relay aircraft.
This project will continue to support POLO HAT and other OJCS exercises and selected network tests and evaluations. The FY82
Test and Evaluation Summary and FY83 Test and Evaluation Program Plan will be completed.

4. FY 1984 Planned Program:

An operational concept and implementation method will be developed for an improved ECCM capability aboard WWMCCS air-
borne resources. Support to JCS sponsored exercises will continue with emphasis on maintaining connectivity to the forces and
no-notice tests.

5. Program to Completion:

This is a continuing project.

6. FY 83 Milestones:

o Forward to the Services, recommendations for enhancing HF communications to the non-CONUS theater.

o Perform test and evaluation of WWABNCP capabilities in trans and post-attack periods.

o Publish VLF/LF coverage charts for CINC and Service planning.

o Conduct evaluation of Air Force satellite communication performance of WWMCCS airborne resources.

7. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

338 1363 1960 2217 2801
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Project: 2185 Title: Strategic Connectivity Engineering

Program Element: 33131K Title: MEECN

DoD Mission Area: Strategic Communications #333 Budget Activity: Strategic Programs #3

F. DETAILED BACKGROUND AND DESCRIPTION: Provides a single engineering focus for survivability of essential communications

supporting the emergency action functions of: Tactical Warning/Attack Assessment; Conferencing; Emergency Action Message Dis-

semination; and Force Management. This project consists of three tasks. Strategic Connectivity Planning provides for analytic
support and publication of the Strategic Connectivity (SC) Program Plan and Engineering Plan. Strategic Connectivity

Engineering/Analysis provides for engineering and analysis support to evaluate threats and identify technical alternatives to
assist or expedite the implementation of system improvements. Test and Evaluation provides for planning and conduct of exer-

cises to evaluate the performance of strategic connectivity systems.

G. RELATED ACTIVITES: Joint Strategic Connectivity Staff (JSCS).

H. WORK PERFORMED BY: MITRE, TRW, CSC, and ESI.

I. PROGRAM ACCOMPLISHMENT AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments:

This project was initiated in FY81.

2. FY 1982 Program:

Two annual planning documents are produced, the SC Engineering Plan and the SC Program Plan. These plans provide "road
maps" for enhancing strategic connectivity. In addition, Technical Analysis/Cost Estimates (TA/CE) are developed to help solve
problems in the areas of warning, conferencing, and force management. Various UHF and VF equipment are tested under varying

conditions to establish performance capabilities and deficiencies.

3. FY 1983 Planned Program:

The SC Engineering Plan and Program Plan will be reviewed and updated with emphasis on the threat to strategic con-

nectivity in the FY85-89 time frame. The SC Test and Evaluation Plan will be published. Program plans will be developed for
various subsystems.
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Project: 2185 Title: Strategic Connectivity Engineering
Program Element: 33131K Title: MEECN
DoD Mission Area: Strategic Communications #333 Budget Activity: Strategic Programs #3

4. FY 1984 Planned Program:

Continue to maintain liaison with and monitor activities of C
3
1, JCS, DIA, DNA and the Military Services on related

High Altitude Electromagnetic Pulse (HEMP) programs. The analysis and system engineering portion of this project would have
identified near-term improvements with respect to connectivity. Procurement funds for these improvements will begin to be
transferred to the implementing agencies.

5. Program to Completion:

This is a continuing project.

6. FY 1983 Milestones:

o Publish the Strategic Connectivity Test and Evaluation Plan.

o Publish Technical Analysis/Cost Estimates (TA/CEs) for UHF SATCOM and HF orderwire system for common carrier recon-
stitution.

o Publish updated SCE Program Plan and Engineering Plan.

7. Resources: ($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

RDT&E 0 0 3000 3300

340

/



FY 1983 RDT&E DESCRIPTIVE SUMKARY

Program Element #33152K Title: WWMCCS Information System
DoD Mission Area: Strategic Information Systems - #334 Budget Activity: #3 Strategic Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number litle Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROGRAM ELEMENT 0 3,884 0 0 Continuing Continuing
3500 WIS .oint Program Management 0 3,884 0 0 Continuing Continuing

Office Support

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element supports the modernization of current Worldwide
Military Command and Control System automatic data processing systems (WWMCCS ADP) to provide an integrated, reliable, and
operationally responsive WWMCCS Information System (WIS) which meets the command and control needs of the National Command
Authorities and senior U.S. military commanders. In response to Congressional requests, a progress report on the results of
current activities for further lefining the operational information system requirements and making the basic architectural
choices for the WWMCCS Information System was submitted to Congress in January 1981. This report outlines the establishment
of a WIS Joint Program Manager and supporting staff to manage the central development and acquisition of standard WIS
components and act as the DoD focal point for modernization planning.

C. BASIS FOR FY 1983 RDT&E REQUEST: The WIS Joint Program Management Office (JPMO) requires funds to fulfill its
responsibilities for providing: architectural and overall system engineering to include the preparation of top-level
performance specifications; the development, promulgation and monitoring of technical and interface standards within the WIS;
and overall interface definition with other systems. FY 1983 funding for these efforts will be requested by the Air Force.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: Since the time of the FY 1982 RDT&E Descriptive Summary submission, the
Deputy Secretary of Defense has directed the establishment of a WIS Joint Program Manager in the Air Force. WIS Joint
Program Management Office support funding has been transferred to the Air Force.

E. OTHER APPROPRIATION FUNDS:
FY 1981 Actual FY 1982 Estimate FY 1983 Estimate

Operations and Maintenance 0 610 0
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: 3500 Title: WIS Joint Program Management Otfice Support
Program Element: #33152K Title: WWMCCS information SVstem

DoD Mission Area: Strategic Information Systems #334 Buaget Activity: #3 Strategic Programs

F. DETAILED BACKGROUND AND DESCRIPTION: In tasking to the WWMCCS System Engineer in July 1976, tne Assistant S.creLary oL
Defense for Command, Control, Communications and Intelligence, ASD (C

3
1), established the WWMCLS Intormation S stem. iho

WIS program planning was documented in an Engineering Management Plan in October 1978 and approved by ASD (C
3
1) in 1979.

In January 1981, a progress report on WIS was submitted to Congress which outlined the establishment of a WIS Joint Program
Management Office to provide the centralized full-time management necessary tor the implementation of the WIS. InL Deputy
Secretary of Defense in e memorandum dated 5 November 1981, directed the establishment of the WIS Joint Program Manage~ent
Office by assigning the role of WIS Joint Program Manager to the U.S. Air Force.

G. RELATED ACTIVITIES: Existing WWMCCS ADP capabilities are administered and supported by the individual services and

defense agencies under the overall WWMCCS ADP Program. Additional WWNCCS ADP capabilities currently under development and/Lr
being implemented include the development of a Command Information Subsystem and enhancements to the WWMCCS Intercomputer

Network with the Defense Communications Agency as cognizant agent.

H. WORK PERFORMED BY: FY 1982 efforts are being performed by the MITRE Corporration. Additional FY 1982 efforts and futurc
WIS modernization efforts will be performed under the WIS Joint Program Manager.

I. PROGRAM ACCOMPLISHMENT AND FUTURE PROGRAMS:

I. FY 1981 and Prior Accomplishments: Prior WWMCCS Information System Modernization initiatives 6ere pertorea under
the Next Generation WWMCCS ADP project and funded by Program Element 32019K.

2. FY 1982 Program: The Defense Communications Agency will define the major components and functions f the moernizea
WIS and refine the four phases of WIS modernization as defined in the January 1981 report to Congress. These efforts will be
transitioned to the WIS Joint Program Manager and additional WIS modernization efforts will be initiated by the WIS Joint
Program Manager.

3. FY 1983 Program: None. The Air Force WIS Joint Program Manager will assume full responsibility tor the

modernization of the WIS.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: 3500 Title: WIS Joint Program Management Office Support
Program Element: #33152K Title: WWMCCS Information System

DoD Mission Area: Strategic Information Systems #334 Budget Activity: #13 Strategic Programs

4. FY 1984 Program: None. The JPMO will continue the development of the joint portions of the WIS modernization.

5. Program to Campletion: This is a continuing program under the Air Force and will include system engineering and
system integration for the WIS, the development of procurement specifications for all of the WIS components, and the
development of the major new WIS functional capabilities.

6. Milestones: Complete a functional description of the WIS Transition Package - Ist Qtr. FY 1982.
Prepare an initial description of a WIS computer simulation model - ist Qtr. FY 1982.
Complete an analysis of the WIS requirements collection effort - 4th Qtr. FY 1982.
Transfer remaining WIS modernization efforts to the WIS JPMO - Late FY 1982.

7. Resources ($ in thousands): FY 81 FY 82 FY 83 FY 84 FY 85 FY 8b FY 87

RDT&E 0 3,884 0 0 0 0 0

J. TEST AND EVALUATION DATA: (not applicable)
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: 21135K Title: CINC COMMAND & CONTROL INITIATIVES

DoD Mission Area: Theater Command & Control #341 Budget Activity: Tactical Programs #4

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated

Number Title Actual Estimate Estimate Estimate To Completion Cost

2541 CINC C
2 

INITIATIVES 0 2719 700 746 Continuing N/A

TOTAL FOR PROGRAM ELEMENT 0 2719 700 746

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The CINC Command and Control Initiatives program element was established
during FY 82 in response to the need for military commanders to have the capability to adapt, modernize, and maintain their
unique command and control systems. Funding under this program element permits the CINCs to tailor, by means of near-term,
low-cost enhancements, their unique and dynamic command and control systems to their own particular missions, geographic areas

of responsibility, and individual styles of command. All projects are validated by the JCS.

C. BASIS FOR FY 1983 RDT&E REQUEST: RDT&E funds will be required annually to provide the CINCs with the capability to per -m
near-term, low-cost research and studies in order to implement timely improvements to their unique command and control systems.

It is expected that the CINCs will use these funds primarily to adapt and evolve their existing command and control systems to
meet unforeseen and, therefore unprogrammable requirements. The RDT&E for enhancements institut, d under this program should

normally be completed within one fiscal year and is expected to result in discernable improvements in the readiness and combat
capability of the commands. This program will be a continuing effort with outyear funding based on anticipated needs and cost
escalation factors.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: ($ in thousands)

Initial R&D was conducted in FY82. It is anticipated that future R&D will be minimal and that the bulk of expen-
ditures will be in Procurement and O&M for low cost short term projects.

E. OTHER APPROPRIATION FUNDS:
FY 1981 Actual FY 1982 Estimate FY 1983 Estimate

Procurement 0 4800 6580
34 4 Operations & Maintenance 0 3000 2700



Project: 2541 Title: CINC C2 Initiatives
Program Element: #21135K Title: CINC Command and Control Initiative!
DoD Mission Area: Theater Command and Control #341 Budget Activity: Tactical Programs #4

F. DETAILED BACKGROUND AND DESCRIPTION: The CINC C
2 

Initiatives program is intended to make the command and control system.
of the commanders of the Unified and Spelcified Commands more responsive to their unique and dynamic requirements. The estab-
lishment of this program was based on a July 1978 Defense Science Board study and subsequent reinforcing DoD studies on commanc
and control which felt it essential that the CINC's be provided with sufficient funding to adapt or enhance their command ane
control systems to meet unforeseen events or situations. Such enhancements are to be primarily low- cost, near-term (current
year) fixes to existing systems which would result in their evolutionary upgrades.

G. RELATED ACTIVITIES: This program is directly related to existing and programmed CINC command and control systems. In addi-
tion to being related to command and control programs, this program is directly related to WWMCCS Communications, WWMCCS Commanc
Centers, WWMCCS ADP, and WWMCCS Surveillance and Warning capability improvements outlined in the current WWMCCS Five Year Pro-
gram and WWMCCS Five Year Plan.

H. WORK PERFORMED BY: CINC Initiatives projects will be implemented by the appropriate CINC support service, service compo-
nents and selected contractors as required.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: This project commenced in FY 1981 and was minimally funded directly under non-DCd

program elements.

2. FY 1982 Program: The CINCs will be given the capability to implement near-term, low-cost improvements to their commanc
and control systems. Since funds and control have been centralized under one program element and procedures standardized, thE
level of enhancements to CINCs systems will be optimized. During this period the centralization of funds was accomplished anc
procedures were established which will result in improved project management.

3. FY 1983 Program: The CINCs capabilities to implement near-term, low-cost improvements to their command and control
systems as originally conceived and planned will be continued.

4. FY 1984 Program: Since the primary objective of this program is to address those critical requirements an
deficiencies in CINC command and control systems which arise due to unforeseen situations, specific CINC C

2 
improvement tasks

will not be determined until near the beginning of FY 1984.
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Project: 2541 Title: CINC C2 Initiatives
Program Element: #21135K Title: CINC Command and Control Initiatives
DoD Mission Area: Theater Command and Control #341 Budget Activity: Tactical Programs #4

5. Program to Completion: This is a continuing program.

6. Milestones: Continuing program; funding was consolidated and project management centralized under che Defense Communi-
cations Agency, in FY 1982. CINCs are receiving timely assistance in upgrading their command and control systems upon request.

7. Resources ($ in thousands): FY 81 FY 82 FY 83 FY 84 FY 85 FY 86 FY 87

CINC C
2 

Initiatives 0 1/ 2719 700 746 780 815 850

1/ FY 1981 funding for this project was in the MILDEP budgets.

J. TEST AND EVALUATION DATA: (Not Applicable)
thousands):
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Or

29 January 1982

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #33126K Title: Long Haul Communications (DCS)

DoD Mission Area: Common User Communications #363 Budget Activity: Intelligence & Communications #5

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total

FY 81 FY 82 FY 83 FY 84 Additional Estimated
Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROGRAM ELEMENT 14319 18200 18935 1936 Continuing Not Applicable
Project
Number Title

1012 AUTOVON/DSN 2165 2953 2983 3150 Continuing Not Applicable
1032 Secure Voice Improvement Program 1161 476 280 280 Continuing Not Applicable
1053 AUTODIN Improvement Program 2955 2650 2754 2890 Continuing Not Applicable
1070 System Design and Integration 1565 2365 3534 4027 Continuing Not Applicable

1110 Defense Satellite Communications System 1953 2731 1978 2435 Continuing Not Applicable
1130 Terrestrial Transmission 415 853 680 700 Continuing Not Applicable
1170 Survivability 739 456 1995 1205 Continuing Not Applicable
1190 System Control 471 644 1300 1400 Continuing Not Applicable
3070 System Architecture and Integration 0 1095 749 Continuing Not Applicable
4000 MILSATCOM Systems 2018 1867 2682 3049 Continuing Not Applicable
1091 USDCFO 877 1010 * * Continuing Not Applicable

9000 PD-53/NSC Initiatives 0 450 ** Continuing Not Applicable
9500 Other Projects 0 650 Not Applicable

*To be transferred to O&M funding.
**To be transferred to PE 33127K.
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B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element supports the development and systematic
improvement of the Defense Communications System (DCS) including the Defense Satellite Communications System (DSCS); and the
development of architecture specifications and system design for the DoD end-to-end communications. The DCS is the worldwide
strategic communications system for the day-to-day operation of the DoD, and is the core of the DoD wartime communications
capability providing communications for the National Command Authorities (NCA), the Joint Chiefs of Staff (JCS), the
Commanders in Chief (CINCs), and other critical subscribers. The efforts in this program element particularly emphasize the
development of a DCS that is wartime endurable, capable of reacting to and operating well under a variety of crisis
situations including war, and is still peacetime effective. The DCS must be designed as a robust telecommunications system,
capable of continued support of its command and control function as long as a significant number of subscribers survive.
This includes the capability to rapidly extend service to remote ares-, quickly restore disrupted trunks, and transition

smoothly from peacetime to wartime.

This program element also supports the development r' the Military Satellite Communications (MILSATCOM) Architecture,
objective of which is to establish a single coordinated approach to the planning, development, acquisition, and operational
deployment of secure, reliable, enduring and cost effective noD Fatellite communications. This coordinated approach serves
to ensure maximum interoperability and compatibility among different DoD satellite systems and with other military and
commercial communications systems. In FY 81 and 82, this program element also supports the engineering for the resolution of
interface problems between the integrated communications systems of NATO and the DCS. In FY 82, this program element also
supports the effort with AT&T to develop and implement standard design and maintenance criteria for protection of future
fiber optics transmission system against nuclear effects as required under Presidential Directive-53 (PD-53), and the efforts
on improving circuit reliability of WWMCCS Intercomputer Network and on improving survivability of certain White House
Communications facilities.

C. BASIS FOR FY 83 RDT&E REQUEST: The major thrusts of the FY 1983 program are directed toward supplementing the in-house
efforts in removing the deficiencies in endurability/survivability and responsiveness of the DCS, insuring the
compatibility/integration of the various DoD telecommunications architectures, and improving the cost effectiveness of the
DCS. Illustrative tasks include: (1) Development of a rapidly extendable/reconfigurable, wartime endurable DCS design,
including physical survivability, Electronic Warfare and High Altitude Electro-Magnetic Pulse (HEMP) considerations; with
emphasis on solving the system control and interface issues among satellite and terrestrial communications and between the
various elements of the Defense Switched Network (DSN). (2) Development of the DSN concept to strongly influence the
common-user architectural efforts and provide guidance for near-term choices. (3) Analysis and refinement of the evolving
(packetized) AUTODIN to ensure wartime robustness and graceful degradation, and unification of the evolving Integrated
AUTODIN Systems Architecture and AUTOVON architectures and designs. (4) Development of a Jam Resistant Secure
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Communications (JRSC) system to support critical users during crisis and wartime situations through the use of the DSCS Phase
III satellite and earth terminal equipment and related ground communications equipment. (5) System engineering for the DSCS
including formulation of concepts, development of system/subsystem performance specifications, interface analysis, and
testing and evaluation of space, ground and control subsystems. (6) Development of an architecture/design plan for the Joint
Multichannel Trunking and Switching System (JMTSS). (7) Redefinition of the MILSATCOM architecture including development of
candidate options for future systems, and a comprehensive requirements evaluation. The MILSATCOM architecture addresses the
continued use of the existing investment in space and ground systems and those planned for procurement in the early 1980's.

The DCS RDT&E expenditures in the above areas, although relatively small, will continue to exert the necessary high
leverage guidance and direction on the subsequent subsystem and equipment expenditures by the military departments in support

of the DCS.

D. COMPARISION WITH 1982 DESCRIPTIVE SUMMARY: Further emphasis has been placed on achievement of a wartime capability for

the DCS, our major goal. New programs on JRSC and JMTSS have been added.

E. OTHER APPROPRIATION FUNDS: None
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29 January 1982

Project: 1012 Title: AUTOVON/DSN
Program Element: #33126K Title: Long-Haul Communications
DoD Mission Area: Common User Communications #363 Budget Activity: Intelligence and Communications #5

F. DETAILED BACKGROUND AND DESCRIPTION: AUTOVON has been the operational common user voice communications network for
the Department of Defense (DoD). The AUTOVON network also provides long-haul connectivity for secure voice and data
services. Because of the effects of tariff charges that threaten to add over l100 million to the annual operating expenses
for CONUS AUTOVON, and more importantly, because of the changed threat, it is essential that a restructuring of the network
be undertaken on an urgent basis. Comprehensive studies by DCA have resulted in agreement to proceed toward a Worldwide
Digital System Architecture (WWDSA) for the DoD and a plan has been developed for a Defense Switched Network (DSN) as the
principal system for achieving the WWDSA objectives. The DSN will provide a more flexible, economical, and survivable
network along with improved grade-of-service by exploiting state-of-the-art technology in switching, transmission and
terminal devices. It will incorporate advanced system control capabilities; more economical and survivable command and
control routing techniques; and integration of clear and secure voice, data and facsimile traffic. It will provide greater
and more efficient use of satellite facilities; greater interoperation with other networks; and faster connectivity and other
features. Commercial developments, and public networks will be used throughout the CONUS to conserve resources and to
minimize investment and capital costs to the government.

G. RELATED ACTIVITIES: The AUTOVON/DSN will continue to be one of the major components of the DCS. The RDT&E efforts
being performed in Terrestrial Transmission, System Control, System Design and Integration, DSCS, and Secure Voice
Improvement Program (SVIP) projects are related to this project.

H. WORK PERFORMED BY: GTE Products Corp., Computer Science Corporation, MITRE, and M.I.T. Lincoln Laboratory.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. FY 1981 and Prior Accomplishments: FY 81 and prior accomplishments have been oriented towards defining issues and
assessing problem areas. In addition, new and optimized voice Analog/Digital (A/D) techniques have been pursued consistent
with future digital network concepts. Digital switch configurations, both for stand-alone AUTOVON type service, and
dual-function service (PABX or Base Central Office and AUTOVON), have been analyzed. Alternative configurations for the
CONUS DSN have been evaluated and guidelines for a preliminary DCS system specification have been developed.
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2. FY 1982 Planned Program: A draft switch specification will be developed with capabilities based upon commercial
practices and commercially developed equipment. Analysis to determine the extent to which the lease of commercial facilities

can provide service will be accomplished. System engineering work will be extended to examine commercial satellite usage,
provide an engineering plan, develop techniques for extracting management information, and develop DSN concepts for European
and Pacific areas. EISN system level -xperiments will support development of functional design specifications of the DSN in
the areas of restoral, reconfiguration, and extension procedures for wartime.

3. FY 1983 Planned Program: The evaluation criteria for the elements of the Common Channel Signaling (CCS) system
will be completed. Assessments of the needed modifications or additions to switch hardware and/or software to accommodate

CCS and analysis and recommendation of encryption methods for CCS channels will be accomplished. Exploratory hardware
implementing the objective speech quality measuring techniques and demonstrating terminal capability to users will be
developed. EISN system level experiments will continue with emphasis toward an integrated and endurable DCS.

4. FY 1984 Planned Program: A functional specification of the CCS including capabilities for interoperation with
conmercial and tactical signaling systems will be developed. The system control and management data to be transmitted on the
CCS signaling channel will be defined. The objective measuring techniques will be applied to new A/D equipment and initial
work on the High Quality Interoperable Element of the World Wide Digital Systems Architecture (WWDSA). Satellite Demand
Assigned Multiple Access (DAMA) capability will be incorporated within the DSN. System level experiments will address the
problems of incorporating data and facsimile into the DSN design and appropriate design criteria will be developed.
Engineering plans will be modified to include the schedules for networks that will interoperate with the DSN to insure
coordinated progress.

5. Program to Completion: The AUTOVON RDT&E program will build upon and complement the work that was completed
previously. Interoperation requirements for civil, tactical and commercial networks will be completed and integrated into
DSN engineering. The integration of Secure Voice Service into the DSN will be accomplished and data/graphics operation using
the DSN will be initiated.

6. Milestones: Work under this program is a continuing effort.

7. Resources: ($ in thousands)

FY 81 FY 82 FY 83 FY 84

Actual Estimate Estimate Estimate

2165 2953 2983 3150

E. TEST AND EVALUATION DATA: Not applicable.
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29 January 1982

Project: 1093 Title: AUTODIN Improvement Program
Program Element: #33126K Title: Long-Haul Communications
DoD Mission Area: Common User Communications #363 Budget Activity: Intelligence and Communications #5

F. DETAILED BACKGROUND AND DESCRIPTION: The AUTODIN Improvement Program provides for the evolutionary implementation of
a common-user data communications system for the Department of Defense (DoD). AUTODIN I is the currently operational
narrative/record message system. The AUTODIN II, a subsystem of the near-term DCS, is the initial CONUS implementation of a
common-user packet switched system. The Interservice/Agency AMPE (I-S/A AMPE) (IOC in the 1986 time period) will provide
modernized automatic message service in a more dispersed and survivable network configuration. Continued RDT&E will be
required to accomplish the evolutionary development of these three AUTODIN Improvement Program components, and to accomplish

the overall functional design for incorporating them into an end-to-end, secure, worldwide Integrated AUTODIN System (IAS)
which addresses and includes the backbone, access and local subscriber networking areas.

G. RELATED ACTIVITIES: The AUTODIN is one of the major components of the second generation DCS. The efforts being
performed in AUTOVON/DSN, Secure Voice Improvement Program, Terrestrial Transmission, System Control, System Design and
Integration, and DSCS Projects are related to this project.

H. WORK PERFORMED BY: Stanford Research Institute, Bolt-Beranek and Newman, University of Southern California,

Booz-Allen, MITRE, System Development Corporation, NOSC, DARPA and the Army.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: AUTODIN II has achieved Initial Operating Capability (IOC) in July. The
functional design for the mid-term DCS has been developed, and the implementation process has started. Functional
specifications for a common family of AUTODIN II terminals have been developed. Host level protocols for AUTODIN II users
have been developed, tested, and are now becoming standard. The Ada DoD High Order Language has been evaluated for
application to the DCS. The principles of end-to-end security have been analyzed, and the areas of their applicability to

AUTODIN II have been defined.

2. FY 1982 Planned Program: The functional design to implement the IAS as a survivable network will be
substantially completed. Survivability will be achieved by increasing the numbers of packet switch nodes, dispersing them,
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and redistributing functions between the access and backbone areas. In addition, survivability will be enhanced by the
development of gateways to allow interoperation between different networks such as the public data networks. An independent
verification and validation of the AUTODIN II software will be performed.

3. FY 1983 Planned Program: Starting in FY 83, the effort to achieve an even more survivable distributed network will
be expanded by integrating data communications into the Defense Switched Network (DSN). The secure remote programming of
switches will become a major effort, and the applications of end-to-end encryption will be initiated. Engineering models of
End-to-End Encryption (E

3
) devices will be used in a realistic system field test to evaluate a complete E system design.

4. FY 1984 Planned Program: Many of the results of the preceding efforts will be reaching the field. Most of the
functional designs will be completed and will be in the implementation phase. This year will see the finalized functional
design for the IAS, and further fundamental work will be started in integrating new services and technologies for future data
communications.

5. Program to Completion: Particular attention will be paid to the closer integration of the DCS voice and data
subsystems, and to the development of new services and capabilities. The entire thrust of the programs will be to achieve a
survivable, distributed data system by incorporating the technology of end-to-end encryption, reducing the size and manning
of the switches, and achieving integration with other systems such as the DSN, and packet radio networks, and satellite
networks.

6. Milestones: Work under this program is a continuing effort.

7. Resources: ($ in thousands)

FY 81 FY 82 FY 83 FY 84

Actual Estimate Estimate Estimate

2955 2650 2754 2890

K. TEST AND EVALUATION DATA: Not Applicable
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29 January 1982

Project: 1070 Title: System Design and Integration
Program Element: #33126K Title: Long-Haul Communications
DoD Mission Area: Common User Communications #363 Budget Activity: Intelligence and Communications #5

F. DETAILED BACKGROUND AND DESCRIPTION: The overall goals of this project are to ensure the development of long-haul
communications systems for the DoD that are survivable and as responsive as possible to user needs in wartime and peacetime
and are properly integrated to achieve such capabilities. The project supports the development of performance objectives,
system specifications, survivability enhancement and the resolution of key interface and integration issues. It also
includes efforts to develop facilities design criteria that will improve the responsiveness and survivability of the DCS.
Emphasis is placed on maintaining vital services to critical users under wartime conditions. The project specifically
includes Aspport for an expedited Secure Voice and Graphics Conferencing (SVGC) capability, development of Jam-Resistant
Secure Communications (JRSC), and system engineering for the Joint Multichannel Trunking and Switching Systems (JMTSS).

G. RELATED ACTIVITIES: The efforts underway in Terrestrial Transmission, DSCS, System Control, AUTOVON/DSN, Secure
Voice Improvement Program (SVIP), AUTODIN Improvement Program and Survivability are related to this project.

H. WORK PERFORMED BY: BDM Corporation, Computer Science Corporation, MITRE and the Army.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: Developed guidelines for a preliminary DCS system specification and evaluated
interface subsystem issues. Developed the first alternative architectures for the Worldwide Secure Voice and Digital
Systems. Evaluated alternatives for network design and improvement of the European DCS in a wartime or stressed condition.
Developed a methodology for identifying and evaluating DCS subsystem interfaces. Selected the engineering criteria for
digital technical control facilities. Developed interoperability configuration between the DCS and tactical access area.
The WWMCCS communications support consisted of evaluating DSCS/DCS system design to support an integrated conferencing
system, and analyzing DCS interface and integration issues to assure that the DCS digital subsystems are successfully
integrated in the DCS planning.
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2. FY 1982 Planned Program: Translate the results of recent Integrated Transmission, Switching and Technical
Control (ITSTEC) architectural studies into system configuration and performance objectives on a user-to-user basis.
Recommend a JMTSS design for the readiness command and a baseline system topology for the Pacific command. Develop system
specifications for the final version of an integrated secure conferencing capability for WWMCCS and SVIP users. Develop
utilization engineering plans and system level specifications for the JRSC.

3. FY 1983 Planned Program: Resolve system interface and integration issues related to integrating the DSCS,
AUTODIN II and other subsystems into the mature DSN. Complete plans for implementation of an early operational capability
for SVGC in the Pacific Command. Complete interface control documents for SVGC. Develop COMSEC interface designs to achieve
an end-to-end encrypted conferencing capability. Incorporate new developments and technological advances into DCS facilities
criteria and evaluate them.

4. FY 1984 Planned Program: Refine and enhance the operational capability of SVGC equipment. Complete transition
plans to implement SVGC capabilities at individual fixed command centers. Complete development of a military handbook on DCS
facilities and develop design specifications for selected DCS facilities alternatives.

5. Program to Completion: The efforts in systems interface and integration definition will be expanded to establish
criteria for system validation. The design of the integrated access area subsystem will be verified. Operational procedures
will be validated and refined as necessary to provide critical command and control users with responsive, secure and
survivable communications via the SVGC and JRSC programs.

6. Milestones: Work under this program is a continuing effort.

7. Resources: ($ in thousands)

FY 81 FY 82 FY 83 FY 84

Actual Estimate Estimate Estimate

1565 2365 3534 4027

E. TEST AND EVALUATION DATA: Not applicable
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29 January 1982

Project: 1110 Title: Defense Satellite Communications System (SCS)
Program Element: #33126K Title: Long-Haul Communications
DoD Mission Area: Common User Communications #363 Budget Activity: Intelligence and Communications #5

F. DETAILED BACKGROUND AND DESCRIPTION: This project provides RDT&E to support the DSCS III, Post-DSCS III and Future

DSCS Systems including the 30/20 GHz system. The major objective of the DSCS RDT&E is to improve endurability and
responsiveness of the DSCS network to serve users including the DSCS baseline, DCS/DSN, WWMCCS, and wideband data users.
This requires increased Anti-Jamming (AJ) protection in the DSCS III System by satellite and ground segment enhancements, and

utilization of available bandwidth to provide significantly greater AJ protection in the Post-DSCS III timeframe; increased
nuclear survivability of the DSCS network to propagation threats, physical threats, and High Altitude Electro-Magnetic Pulse
(HEMP) threats; improved control and responsiveness for AJ and non-AJ users; assessing survivability by simulation and

testing; and development and testing of advanced concepts and subsystems to comply with MILSATCOM and future DCS objectives.

r. RELATED ACTIVITIES: DSCS is one of the major components of the DCS. The efforts being performed in Survivability,
Terrestrial Transmission, System Control, System Design and Integration, and Secure Voice Improvement Program projects are
related to this project.

H. WORK PERFORMED BY: Computer Science Corporation, Stanford Research Institute and Systems Technology, Inc.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. Progress to Date: Performed DSCS Syster' engineering to support the program and transition plans, allied

use/interoperability agreements, ',4MCCS integration studies, and space segment deployment studies. Developed Real-Time
Adaptive Control (RTAC) system-level specification and subsystem performance specification for USA/USAF development of
hardware. Investigated new AJ techniques and prepared a design approach for a smaller, less expensive and more efficient

equipment. Determinei control issues associated with WWMCCS AJ confcrencing and Satellite Communications simulator.
Completed systc.,, engineering required for development and implementation of digital ground segment, development of DSCS III

and US/NATO interoperability; and development of operational concepts for DSCS II ECCM network. Formulated Post-Phase III

concepts/configurations and functional design/performance specifications.

356

• " - . -



2. FY 82 PROGRAM: Initiate Phase III ECM and other survivability enhancements for spacecraft and ground segment
developments. Initiate Post-Phase III 30/20 GHz modulation and earth terminal subsystem developments and continuation of
30/20 GHz spacecraft component developments in support of MILSATCOM objectives for survivable support to wideband data
users. Complete real time adaptive control system development.

3. FY 83 PROGRAM: Continue Phase III ECM and other survivability enhancements to spacecraft, ground, and control
segment developments. Initiate development of 30/20 GHz communications payload on DSCS III and 30/20 GHz spacecraft
command/telemetry in support of MILSATCOM objectives for survivable support to wideband users.

4. FY 84 PROGRAM: Continue Post-Phase III 30/20 GHz modulation and earth terminal subsystem developments. Evaluate
MilDep equipment specification/ADM performance for system requirements. Formulate system designs for Future DSCS to support
DCS.

5. FY 85-88 PROGRAM: Complete DSCS III ECM and physical survivability enhancements to spacecraft/ground/control
segment developments. Complete Post-P-ase IK 30/20 GHz subsystem development including EDM for low rate initial production
for support of IOC in 1990.

6. MILESTONES: Work ukrer this pr gram is a continuing effort.

7. RESOURCES: ($ in thousands)

FY 81 FY 82 FY 83 FY 84
Actual Estimate Estimate Fstimate

1953 2731 1978 2435
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: 4000 Title: Military Satellite Communications (MILSATCOM)
Program Element: #33126K Title: Long-haul Communications - DCS

DoD Mission Area: Common-User Communications - #363 Budget Activity:#5 Intelligence & Communications

FXU)DETAILED BACKGROUND AND DESCRIPTION: This project supports the Military Satellite Communications (MILSAICOM) Systems
Office (MSO) in its efforts to provide an overall DoD satellite communications systems architecture. The objective of this
effort is to establish a single coordinated approach to the planning, development, acquisition, and operational deployment
of reliable, enduring and cost effective DoD satellite communications. This coordinated approach serves to ensure maximum
interoperability and compatibility among different DoD satellite systems and with other military and commercial
communications systems.

GXU)Related Activities: The Defense Satellite Communications System (33126K, 33142A, 33109N, 33110F), and Fleet Satellite
Communications (63431F), Air Force Satellite Communications System (33601F), and MILSTAR (33603F) are included in the
MILSATCOM Systems Architecture by definition.

H.(U)WORK PERFORMED BY: FY 1981 and Prior - Collins, LinCom, Raytheon, Computer Sciences Corp., Stanford Research
Institute, Rockwell International, and MIPRs to Air Force for Lincoln Laboratory, Aerospace Corporation, and Rand
Corporation. FY 1982 - Rockwell International, MIPR to Air Force, and competitive contracts.

IU)PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: The first MILSATCOM Systems Architecture was published in 1976. It was revised
in 1979, reflecting a three segment architecture (strategic, tactical, and nuclear capable force systems). The
documentation associated with this architecture provided a comprehensive user requirements data base, identified candidate
options for future systems, and technology devP1- --.. .. A new MILSATCOM architecture was begun to include the
totality of DoD, satellite communications requirements over the next twenty
years. The extent of the new architecture formulated to date identifies the enhancement of the AFSAT/FLTSAT, DSCS III and
the Satellite Data Stem (SDS) systems including a new satellite system (MILSTAR) for the accommodation of the strdtegic
and tactical forcesi needs in the late 1980s.

24U)FY 1982 Planned Program: Emphasis will be placed on defining the MILSTAR system for incorporation into the
existing MILSATCOM architecture. Studies will be conducted to identify alternatives for transitioning to the objective
system by focusing on requirements and technology. Emphasis on the User Requirements Data Base (URDB) as the mechanism tor
identifying, analyzing and processing requirements will be continued. The Technology Development Program Plan will be
updated to reflect technological advances. Studies supporting survivability, endurance, and control will be initiateo.

3 5 1ar term UHF/SHF system improvement will also be developed.
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FY 1983 RDT&E DESCRIPTIVE SUMMARi

Project: 4000 Title: Military Satellite Communications (MILSATCOM)
Program Element: #33126K Title: Long-Haul Communications - DCS

DoD Mission Area: Common-User Communications - #363 Budget Activity:#5 Intelligence & Communications

3XU)FY 1983 Planned Program: The MILSATCOM Systems Architecture developed in FY 1981 and expanded in FY 1982 will be
updated to correspond with the results of studies undertaken in FY 1982 as well as to reflect funding authorizations. The
FY 1982 enhancement of the URDB as an architectural tool, and the formulation of a resources data base will be used to
support the architectural updating effort. The Five-Year MILSATCOM Program Plan will be updated as will the Twenty-Year
MILSATCOM Architecture Plan. Increased emphasis will be placed on developing transition plans from the current systems to
the objective systems of MILSTAR, DCSC Ill, etc.

4(U)FY 1984 Planned Program: The MILSATCOM architecture will be reviewed and revised as required. The URDB will be
updated, the 5-year, 20-year, and Technology Development Program Plans will be reviewed and revised. Transition planning
will continue. Advanced studies for concepts beyond MILSTAR will begin, and emphasis on survivability and endurance issues
will be maintained.

5(U)Program to Completion: The MILSATCOM Systems Architecture will be continually updated to meet the dynamic needs of
MILSATCOM users in an evolutionary manner consistent with technology, cost and risks. Continuing efforts will be pursued
in the areas of system and technology developments that influence space and earth segment configuration design to provide
an optimum cost effective mix to meet user requirements and improve mission success.

6.(U)Milestones: Publish Five-Year MILSATCOM Program Plan - FY 1982
URDB Revision complete - FY 1983
Publish Twenty-Year MILSATCOM Architecture Plan - FY 1983
Revised edition of Technology Development Program Plan - FY 1983
Publish new MILSATCOM architecture - FY 1984

Resources ($ in thousands): FY 81 FY 82 FY 83 FY 84 FY 85 FY 86 FY 87
RDT&E 2,068 1,867 2,682 3,049 3,124 3,229 3,422
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FY 1983 RDT&E DESCRIPTIVE SUMMARY (U)

kU) Program Element: # 33127K Title Support of the NCS
(U) DoD Mission Area Support & Base Communications #362 Rudget Activity Intelligence & Communications - #5

A. kU) RLSUURcES (PROJECT LISUING): i$ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number TiLle Actual Estimate Estimate Estimate to Completion Costs

,OTAL FOR PROG ELEMENT
90-0 Support of tire NCS 0 * 1990 2960 Continuing Continuing

B. BRIEF DESCRIPfION OF ELEMENT AND MISSION NEED: This project covers two of the National Security Telecommunications
Policy (PD-53) initiatives approved by the National SecurityCouncil for implementation by the National Communications System
(OCS). It involves the development of techniques that will

BASIS FOR FY 1983 RDT&E REQUEST During fiscal year 1983, the following actions will be taken:

.I) -Initiate and complete installation of and begin installation
of for th6se loca,- ns (where deficiencies have been identitied).

£2) - Development of for future fiber optic
transmission systems. Also, completion of the effort to

0. kL) COMPARISON Waid FY-82 DESCRIPTIVE SUMMARY Not applicable.

L. OTHER APPROPRIATION FUNDS
Operation and Maintenance FY 81 FY 82 FY 83 FY 84

_..CS TOTAL _ ,972 27,145_ _14,376 29,919

• 450 UNDER PE 33126K
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FY 1983 RIY&E DESCRIPTIVE SUMMARY (U)

'U) Program Element: # 33127K Title Support of the NCS

(U) DoD Mission Area: Support & Base Communications #362 Budget Activity Intelligence & Communications - #5

F. DETAILED BACKGROUND AND DESCRIPTION:

Irelated technical initiatives 'being pursued by the Office of the Man r, NCS, in response to Presidentiel

Directive 53, -National Security Telecommunications Policy". Its objectives are (1)

Thet r~ted technical initiatives being pursued by the

Office of the Manager, NCS, in response to PD-53. Its objectives are (1)

(2) to assess the vulnerability of these facilities to

determine the most cost effective means of protectin these facilities from to support

future decisions regarding cost effectiveness of proposed fixes and (3) to
(e.g., fiber optic transmission systems and terminal to network interfaces) to

G. (U) RELATED ACTIVITIES: Presidential Directive 53, s-puiates that "... It is essential to the security of the United

States to have telecommunications facilities adequate to satisfy the needs of the nation during and after any national

emergency ....... Moreover, a survivable communications system is a necessary component of our deterrent posture for defense.
In response to PD-53, several initiatives are being pursued by the Office of the Manager, NCS, e.g., Class 4/5 Switch

Study, Survivable Satellite Program, Network Management, Common Carrier Interconnect, and Policy Initiatives.

H. (U) WORK PERFORMED BY: AT&T

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: None

2. (U) FY 1982 Program: $450 funded under PE 33126K
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FY 1983 RDT&E DESCRIPTIVE SUMMARY (U)

,U) Program Element: # 33127K Title Support of the NCS
(U) DoD Mission Area: Support & Base Communications #362 Budget Activity Intelligence & Communications - #5

3. FY 1983 Planned Program:

a) Complete evaluation of fixes.
b) Initiate and complete insaallation of fixes to
c) Initiate installation of

a) Award coqn.act to AT&T for development of
b) Complete

4. FY 1984 Planned Program:

Comijete installation of

Complete formulatton of fiber optic system design and maintenance practices.

5. U) Program to Completion: CONTINUING
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FY 1983 RDT&E DESCRIPTIVE SUMMARY (U)

,U) Program Element: # 33127K Title Support of the NCS
(U) DoD Mission Area: Support & Base Communications #362 Budget Activity Intelligence & Communications - #5

6. Milestones:

Complete Vulnerability Assessment Sept 82
Complete EvalJAtion of Proposed Fixes Jan 83
Installation, Mar 83 - Sept 83
Iustallatioe Sept 83 - Apr 84

Identification/Test/In.itallation of Sept 81 - Dec 84
Development of Fiber Optic Design and Maintenance Sept 81 - Oct 83

Practices
Award contract to AT&T for Development off Mar 83

June 83 - Dec 87
Installation of Fixes in Key Facilities
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FY 1983 RDT&E DESCRIPTIVE SUMMARY (U)

(U) Program Element: # 33127K Title Support of the NCS
(U) DoD Mission Area: Support & Base Communications #362 Budget Activity Intelligence & Communications - #5

7. (U) Resources: FY 82 FY 83 FY 84 FY 85 FY 86 FY 87
I in Thousands) - 1990 2960 5000 5000 5000

J. (U) TEST AND EVALUATION DATA: Not Applicable.

1. (U) Development Test and Evaluation: Not Applicable.

2. (U) Operational Test and Evaluation: Not Applicable.

3. (U) System Characteristics: Not Applicable.

450 UNDER PE 33126K
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Research, Developrent, Test, and Evaluation, Defense Agencies DIA 21 JAN 82

Program and Financing (in thousands of dollars)
--------.-.-------------------------------------------------------------------------------------------------------------------------

BudgeQt lan (amounts Por Obligations
Identification code 97-0400-0-1-051 ROT&E actions programed)

1981 actual 1982 est 1983 est. 1981 actual 1982 est 1983 est
...................................................................................................................................

Program by activities:

Direct: T

Finbncing
Unobligeted balance available, start of year:

21.4001 For completion of prior year budget plans
21,4002 Reorogreming fron or to prio- year budget pier
24.4001 Unobligated belence available, end of year

Unobligaee' palnce avala7ble, end of year
25 0001 Unoblitgand balance lapsing

40.0001 Budget authority (appropriation)

Object Classification (in thousands of dollars)
---------------------------------------- --------------------------------------------------------------------------------------------
Identification code 97-0400-0-1-051 1981 actual 1982 est. 1983 est.
------------------- -------------------------------------------------------------------------------------------------------------

Other services.
125.003 Contracts

999,901 Total obligations
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE INTELLIGENCE AGENCY

RDT&E, DEFENSE AGENCY

SUMMARY BY BUDGET ACTIVITY
(IN THOUSANDS OF DOLLARS)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

5. Intelligence and Communications

Total Program

SUMMARY BY PROGRAM CATEGORY

3.1 Operational Systems Development

Total Program

36G
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Research, Development, Test, end Evaluation, Defense Agencies DIA 21 JAN 82

Program and Financing (in thousandsl of dolleas 1980 Fiscal year program

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Budget plan (amounts -POr Obligations
Identification code 97-0400-0-1-051 ROT&E actions programed)

1981 actual 1982 est, 1983 est. 1981 actual 1982 est. 1983 est
....................................................................................................................................

Program by sctivities

Direct:

10 0001 Total.. . .. . . .. .. . . . .

Financing:

Unobligated balance available, start of year:

21.40u1 For completion of Prior year budget plans ........ . . . . ... . . . . .... .. .

21.4002 Reprograming from or to prior year budget plar .. ..... . . . ............... ..... . .

25.0001 Unobligated balance lapsing.. . . . . . . . .. . . . . . . . .

40,0001 Budget authority (appropriation) ....... ......... . . . .

Program and Financing (in thousands| of dollars) 1981 Fiscal year program

....................................................................................................................................
budget W'en (amounts for Obligations

Identification code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 est, 1983 est. 1981 actual 1982 est. 1983 est.

....................................................................................................................................

Program by activities:

Direct:

10 .0001 Total ....... . . . . . . . .

Financing:
21 4001 Unobligated balance available, start of year ......... .........

24 4001 Unobligated balance available, and of year ....... ..... j

40,0001 Budget authority (appropriation) .... ..... .......... . ......
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Research, Development, Test, and Evaluation, Defense Agencies DIA 21 JAN 82

Program and Financing (in thousands of dollars) 1982 Fiscal year program

Budget plan (amounts 'or Obligations
Identification code 97-0400-0-1-051 RDTSE actions programedi

1981 actual 1982 est. 1983 est. 1981 actual 1982 est. 1983 est
....................................................................................................................................

Program by activities:
Direct:

10.0001 Total

Financing:
21.4001 Unobligated balance available, start of year ...
24,4001 Unobligated balance available, end of year ..........

40.0001 Budget authority (appropriation) ... ...

Program and Financing (in thousands of dollars) 1903 Fiscal year program
....................................................................................................................................

Budget plan (amounts for Obligations
Identification code 97-0400-0-1-051 ROTtE actions programed)

1981 actual 1982 est. 1983 est. 1981 actual 1982 est. 1943 eat.

Program by activities:
Direct:

10.000 1 Total ..... ..... .................

Financing:
24.4001 Unobligeted balance available, end of year .........

40.0001 Budget authority (appropriation) ........................
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE INTELLIGENCE AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES
PERFORMER DISTRIBUTION

(IN THOUSANDS OF DOLLARS)

Total Obligation Authority
1981 1982 1983 1984

1. For operations of installations of the Defense Intelligence Agency
Government operated ....................................................

2. For operations of installations of the Defense Intelligence Agency
Contractor operated ...................................................

3. For contracts directly in support of work actually performed at
installations of the Defense Intelligence Agency ......................

4. For work assigned to other DoD activities ........................

5. For work assigned to activities of other Government agencies ......

6. For work performed by industrial contractors ......................

7. For work performed by educational institutions:
a. Designated Federal Contract Research Centers ..................
b. Other institutions ............................................

8. For work performed by other "non-profit" organizations:
a. Designated Federal Contract Research Centers ..................
b. Other institutions ............................................

9. Total R&D Appropriation ...........................................
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE INTELLIGENCE AGENCY

SUMMARY OF FEDERAL CONTRACT RESEARCH CENTERS BY APPROPRIATION AND PROGRAM
(DOLLARS IN THOUSANDS)

FY 81 FY 82 FY 83 FY 84
Estimate Estimate Estimate Estimate

3.13.01.L
Total

3.13.01.L
3.13.01.L LANTCOM V&V
3.13.01.L DoDIIS V&V

Total

3.13.01.L DoDIIS V&V
3.13.01.L DoDIIS Networking

Total

Total Program Summary By Appropriation:

370 Total Federal Contract Research Centers
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DEPmRTMENT OF DEFENSE - MILITARY
DEFENSE INTELLIGENCE AGENCY
INSTALLATION ANALYSIS - FCRCS

TOA (IN THOUSANDS OF DOLLARS) PERSONNEL
Professional Support

Paid Paid
From Paid From Paid

Other All Parent From Paid Parent From Paid Mil.
Mgmt Parent Other Other Sub Mil. Pers Dept Other From Dept Other From Pers

Location FY Agency Dept DoD Funds Total RDT&E Other Total RDT&E RDT&E Other RDT&E RDT&E Other Assigned Total

Remarks:
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE INTELLIGENCE AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES
PROGRAM ELEMENT LISTING

(Dollars in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

5. Intelligence and Communications

Element Code Project No.
.1 Operational Systems

Development Title

3.13.01.L General Defense Intelligence
Program
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ADDITIONAL JUSTIFICATION MATERIAL FOR THE DEFENSE INTELLIGENCE AGENCY
PROGRAMS IS CONTAINED IN THE GENERAL DEFENSE INTELLIGENCE PROGRAM SECTION

OF THE NATIONAL FOREIGN INTELLIGENCE PROGRAM CONGRESSIONAL BUDGET
JUSTIFICATION BOOKS WHICH ARE AVAILABLE AT A HIGHER CLASSIFICATION

AND REQUIRE SPECIAL ACCESS
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HESSLER Research, Development, Test, end Evaluation, Defense Agencies DMA 08 FEB 82
Hessler

Program and Financing (in thousands of dollars)

Budget Plan (amounts for Obligations
Identification code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 eat. 1983 est 1981 actual 1982 est, 1983 eat.

Program by activities:
Direct:

5. Intelligence and communications 20,148
Reimbursable program 6,179

10.0001 Total 26,327

Financing:
Offsetting collections from:

11.0001 Federal funds -6,179
21.4001 Unobligated balance available, start of year
24.4001 Unobligated balance available, and of year

40.0001 Budget authority (appropriation) 20,148

Oirect obligations:
Other services:

125.003 Contracts 5,397
125.004 Other 14,751

190.001 Total direct obligations 20,148

Reimbursable obligations:
Other services:

225.003 Contracts 4,375

999.901 Total obligations 24,523
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DEPARTMENT OF DEFENSE, MILITARY

DEFENSE MAPPING AGENCY
RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

SUMMARY BY BUDGET ACTIVITY

($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Estimate Estimate

1. Technology Base -

2. Advanced Technology Development -

3. Strategic Programs -

4. Tactical Programs -

5. Intelligence & Communications 20,148

6. Defensewide Mission Support

TOTAL RDT&E - DIRECT 20,148

Reimbursements 6,179 5,000 5,000 5,000

TOTAL PROGRAM 26,327
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DEPARTMENT OF DEFENSE, MILITARY
DEFENSE NAPPING AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

SUMMARY BY PROGRAM CATEGORY

($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Estimate Estimate

6.1 Research

6.2 Exploratory Development - - - -

6.3 Advanced Development 14,265 16,000 17,863 18,584

6.4 Engineering Development 5,883 6,034 10,082 12,667

6.5 Management and Support - - -

Total Research and Development (Program 6) 20,148 22,034 27,945 31,251

Total Operational Systems Program - - - -

Total Intelligence & Communications
(Program 3)

Total RDT&E - Direct 20,148

Reimbursements 6,179 5,000 5,000 5,000

TOTAL PROGRAM 26,327
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HESSLER Research, Development, Test, end Evaluation, Defense Agencies DMA 08 FEB 32
Hessle r

Program and Financ Ing (in thousands of dollars) 198C Fiscal year, program

Budget plan (7nounts r:lialn
Identification code 97-0400-0-1-051 RDT8E actions programed

1981 actual 1982 est. 1983 est. 1981 actual 1982 est. 1983 est,

Program by activities!
Direct:

10.0001 Total .. . . . . . . . . . . . . .151 . . .

Financing:
21.4001 Un ob I gatod b-aence available, start of year . ... ..-.. ....- 151 ...

40 0001 Budget authority (appropriation) ..... ........... .

Hessl er
Program and Financing (in thouaands of dollars) 1981 Fiscal year program

Budget plan (amounts xor Obligations
Identification code 97-0400-0-1-051 ROT8E actions programed)

1981 actual 1982 set 1983 est. 1pa1 actual 1982 est. 1983 est

Program by activities:
Direct:

5. Intelligence and communications 20,148 . 20, 146 ..... ...
Reimbursable program 6,179 .. 4,224 1,955 1. ...

10,0001 Total 26,327 ...... ;4.372 1,955 ,....

F inanc ing:
Offsetting collections from:

11.0001 Federal funds -6,179 . .I... ... I... -6,179 ....
21.4001 Unobligeted balance available, sart of year.............. ... I.... ....... 1,955 .....
24.4001 Unobligated balance available, and of year.............. ........................... 1,955 .....

40.0001 Budget authority (appropriation) 30,140.............. ..... 20,14a8 .
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HESSLER Research, Development, Test, end Evaluation, Defense Agencies DMA 08 FEB 82
Hessler

Program and Financing (in thousands of dollars) 1982 Fiscal year progre

Budget plan (amounts 'or Obligations

Identification code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 est. 1983 est 1981 actual 1982 est 1983 est
....................................................................................................................................

Program by activities:
Direct:

5. Intelligence and communications ........
Reimbursable program ....

10 0001 Total

Financing:
Offsetting collections from:

11.0001 Federal funds ...
21,4001 Unobligeted balance available, start of year .......
24 4001 Unobligated balance available, end of year

40.0001 Budget authority (appropriation) ..........

HESSLER Research, Development, Test, end Evaluation. Defense Agencies DMA 08 FEB 82

Hessler Program and Financing (in thousands of dollars) 1983 Fiscal year program

--------------------------------------------------------------- -------------------------------------------------------------------------------------
Budget plan (amounts 'or nbligations

Identification code 97-0400-0-1-051 RDT&E actions programed)
...... ...--------------------------------------------------------------------
1981 actual 1982 est. 1983 est. 1981 actual 1902 est 1983 est

----------------------------------------------------------------------------------------------------------------------------------------------------

Program by activities:
Direct:

5. Intelligence and communications ..........

Reimbursable program

10.0001 Total ..........

Financing:
Offsetting collections from:

11.0001 Federal funds ................
24.4001 Unobligated balance available, end of year

40.0001 Budget authoritv (appropriation) .......... ........

7 • , .. , .. .
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DEPARTMENT Of DEFfM6, MILITARY
DEFENSE MAPPING AGENCY
PERFORMER DISTRIBUTION

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

(Thousands of Dollars)
Date: 21 Januarv 1962

Appropriation: RDT&E, Defense Agencies

Total Obligation Authority
FY 1981 FY 1982 FY 1983 FY 1984

1. For operation of installations of 
the reporting DoD Component

Government operated .......... .........................

2. For operation of installations of the reporting DoD Component
Contractor operated .......... .........................

3. For contracts directly in support of work actually performed at
installations of the reporting DoD Component ............

4. For work assigned to other Department of Defense activities ..... . 18,575

5. For work assigned to activities of other Government agencies ......

6. For work performed by industrial contractors ("profit"
organizations) ........... ........................... 517 745 955 1,076

7. For work performed by educational institutions ...........

a. Designated Fed Contract Res Centers ..... ............... - - - -

b. Other Institutions ......... ....................... 931 1,043 1,095 1,150
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DEPARTMENT OF DEFENSE, MILITARY
DEFENSE MAPPING AGENCY

PERFORMER DISTRIBUTION

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

(Thousands of Dollars)
Date: 21 January 1982

Appropriation: RDT&E, Defense Agencies (Cont'd)

Total Obligation Authority
FY 1981 FY 1982 FY 1983 FY 1984

8. For work performed by other "non-profit" 
organizations ............

a. Designated Fed Contract Res Centers .... ............... . 125 175 125 125

b. Other Institutions . . . . . . . . . . . . . . . . . . . . . . .

9. Total RDT&E Appropriation ........ ...................... 20,148
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DEPARTMENT OF DEFENSE, MILITARYUNCLASSIFID
DEFENSE MAPPING AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

FEDERAL CONTRACT RESEARCH CENTERS

SUMMARY BY APPROPRIATION/PROJECT

($ in Thousands)

(THIS EXHIBIT IS UNCLASSIFIED)

FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Estimate Estimate

AEROSPACE CORPORATION

Research, Development, Test and Evaluation
6.37.Ol.B Mapping, Charting and Geodesy

Investigations and Prototype

Development ... .............. 125 175 125 125
TOTAL RDT&E ..... ................. 125 175 125 125

REM.ARKS: For investigations, tests and analysis
of advanced positioning techniques in

support of national level programs.

Total Aerospace Corporation .. ........... 125 175 125 125

TOTAL PROGRAM SUMMARY BY APPROPRIATIONS

Research, Development, Test and Evaluation . . . 125 175 125 125

Operations and Maintenance .. ............ 0 0 0 0

Total Federal Contract Research Centers

(In-House Effort) .... ................ 125 175 125 125
Subcontract Effort Excluded from this Amount . . 0 0 0 0
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DEPARTMENT OF DEFENSE, MILITARY

DEFENSE MAPPING AGENCY
RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES
INSTALLATION ANALYSIS - FEDERAL CONTRACT RESEARCH CENTERS

(THIS EXHIBIT IS UNCLASSIFIED)

TOA ($ in Thousands) PERSONNEL (Man-Years)
Professional Support

Paid Paid
RDT&E Funds From Paid From Paid

Federal Contract Other All Parent From Paid Parent From Paid Mil
Research Center Mgmt Parent Other Other Sub- Mil Dept Other From Dept Other From Pers
and Location FY Agency Dept DoD Funds Total Pers Total RDTE RDTE Other RDTE RDTE Other Assigned Total

Aerospace Corp., 81 125 .. .. .. 125 -- 125 1 .. .. .... .. 1
Los Angeles, CA

82 175 .. .. .. 175 -- 175 1 .. .. .... .. .. 1

83 125 .. .. .. 125 -- 125 1 .. .. .. .. .. .. 1

84 125 .. .. .. 125 -- 125 1 .. .. .... .. .. 1!

Total Federal 81 125 .. .. .. 125 -- 125 1 .. .. .. .. .. .. 1

Contract Research
Center 82 175 .. .. .. 175 -- 175 1 .. .. .... .. .. 1

83 125 .. .. .. 125 -- 125 1 .. .. .... .. .. i

84 125 .. .. .. 125 -- 125 1 .. .. .. .. .. .. 1
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DEPARTMENT OF DEFENSE, MILITARY
DEFENSE MAPPING AGENCY

RESEARCH, 'EVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES
DETAILS BY BUDGET ACTIVITY

($ in Thousands)

P scrjptiveFY 1981 FY 1982 FY 1983 FY 1984 Summary
Actual Estimate Estimate Estlir-ite Pa No.

5. Intelligence & Communications

Element Code Project No. Title

385

Subtotal,

6.3A ADVANCED DEVELOPMENT

£.37.O1.B MC&G INVESTIGATIONS AND
PROTOTYPE DEVELOPMENT 14,265 16,000 17,863 18,584 386

Subtotal, Advanced Development Category 14,265 16,000 17,863 18,584

6.4 ENGINEERING DEVELOPMENT

6.47.01.B MC&G DEVELOPMENT ENGINEERING
AND TESTS 5,883 6,034 10,082 12,667 400

Subtotal, Engineering Development Category 5,883 6,034 10,082 12,667

TOTAL, Intelligence & Communications 20,148
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: # "itle: Defense Mapping Agency (DMA) Support

DoI; Mission Area: # 321 (U) Budget Activity; # 5 - Intelligence & Communications

A. RESOURCES: ($ in Thousands).

FY 1981 FY 1982 FY 1983 FY 1984 Additional to fltal Estimated
Actual Estimate Estimate Estimate Completion Cost

TOTAL FOR PROGRAM ELEMENT Continuing N/A

B. -BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED.

C. BASIS FOR FY 1983 RDT&E REQUEST.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY.

E". OTHER APPROPRIATION FUNDS.

FY 1981 FY 1982 FY 1983 FY 1984

Procurement
O&M

3 5
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FY 1983 RDT&E DESCRIPTIVE SUM1MARY

(THIS SUMMARY IS UNCLASSIFIED)

Program Element: it 63701B Title: Mapping, Charting and Geodesy (MC&G)
Investigations and Prototype Development

DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

A. RESOURCES _(PROJECT LISTING): ($ in Thousands).

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional to Total Estimated
Number Title Actual Estimate Estimate Estimate Completion Cost

TOYAL FOR PROGRAM ELEMENT 14265 16000 17863 18584 Continuing N/A
3201 Data Collection 3749 3906 7253 6631
3202 Photogrammetric Exploitation 2071 2303 1919 2627
3203 Cartographic Exploitation 1928 4864 3327 2738
3204 Geodetic and Geophysical Support 1563 2354 2282 3034
3205 Data Base/Data Bank 4358 2273 2797 3259
3206 Products and Services 591 300 285 295

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. DMA's primary mission is to support the Military Services by providing
MC&C products and services that are critical to successful military operations. The current projects in this element are
designed primarily to (1) develop new processes, techniques and prototype equipment required for transition to a total DMA
Digital/Softcopy Production System and (2) to improve the existing DMA production system to meet current and on-going DoD
MC&G requirements during the transition period.

C. BASIS FOR FY 1983 RDT&E REQUEST. The DMA program for FY 1983 will continue to be directed toward developing and
maintaining MC&G capabilities required to satisfy increasing and more stringent requirements critical to DoD weapons
and control systems, such as the MX, Trident, Pershing II and Cruise Missile Systems, including further development
of prototype components of the DMA Digital Production System. The program request provides for the development of a more
effective and efficient production operation in meeting DMA's current and future responsibilities and will permit the
continuous exploitation of the more promising technological developments. The above cost estimate data are expressed
in current dollars which include cost escalations for the budget and outyears.
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Program Element: # 63701B (Cont'd) Title: Mapping, Charting and Geodesv (MC&G)
Investigations and Prototype Development

DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

D. COMPARISON WITH FY 82 DESCRIPTIVE SUI4ARY. There is a net increase of $3.2 million in the above cost estimates
for FY 1983 as compared to the same data in the FY 1982 Descriptive Summary. The increase results from additional
geodetic and geophysical activities required in support of advanced weapons systems and to provide needed acceleration

in major prototype components for the DMA Digital Production System.

E. OTHER APPROPRIATION FUNDS. N/A
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Project: #3201 Title: Data Collection
Program Element: # 63701B Title: Mapping, Charting and Geodesy (MC&G)

Investigations and Prototype Development

DoD Mission Area: # 321 Budget Activity; # 5 - Intelligence & Communications

F. DETAILED BACKGROUND AND DESCRIPTION. The collection of MC&G data by sensors and instruments mounted in aerospace vehicles
and surface ships as well as those used on land is a matter of continuing serious concern. The magnitude of the collection
tasks plus the demand for increased accuracy and area coverage to meet the requirements of new and improved weapons systems
makes a comprehensive R&D effort necessary. The current R&D program continues various developments in all aspects of aerospace,
land and sea data collection activities. Within the functional areas of Gravity, Hydrographic and Positional data collection
are such subtasks as a Global Positioning System Receiver development for improved positioning; a hydrographic airborne laser
system for depth determination in coastal waters; a gradiometry analysis for developing practical techniques for improving the
usefulness of moving base gravity gradiometers; a passive/active airborne bathymetry data collection system using a multispectral
scanner with laser calibrations; and analyses of the Geodetic Positioning System to obtain accurate and efficient geodetic
measurements.

G. RELATED ACTIVITIES. Defense Research Sciences and Exploratory Development programs are conducted by the Army, Navy and
Air Force laboratories to support continuing evolutionary development of equipment and techniques. The Director, Defense
Mapping Agency, (DMA) as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to assure
that efforts are directed toward valid capability development objectives and to preclude unwarranted duplication.

H. WORK PERFORMED BY. Naval Ocean Research and Development Activity, Bay St. Louis, Mississippi; Naval Sea Systems Command,
Washington, D.C.; and Air Force Geophysics Laboratory, Hanscom AFB, Massachusetts.

. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS.

1. FY 1981 and Prior Accomplishments. Prior completions include a Bottom Topography Survey Subsystem (BOTOSS
lightweight bottom survey system for use on various types of survey ships), a laser sounder receiver and bandwidth
reduction system, a special data reduction task for the hydro airborne laser sounder system, an aircraft geophysical
sensor suite to improve gravity data collection, various Global Positioning System (GPS) package developments and an
acoustic seamount reconnaissance task to demonstrate the feasibility of using scattered acoustic energy for hydrographic
surveying systems.

2. FY 1982 Program. During FY 1982, the following efforts will continue; a hydrographic airborne laser sounder system
(HALS) for collecting depth data in coastal waters without the use of photography; a system for automatic determination of
astronomical azimuths to improve positioning; various GPS related activities to improve geodetic positioning in the
continental United States and elsewhere; a gradiometry analysis and test and an active/passive bathymetry task as
described above in paragraph F; and a coastal hydrographic sonar task to increase the productivity of the Navy's
hydrographic survey launches. 388
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Project: # 3201 (Cont'd) Title: Data Collection
Program Element: # 63701B Title: Mapping, Charting and Geodesy (MC&G)

Investigations and Prototype DevelopmentDo) Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

3. FY 1983 Planned Program. During FY 1983, development activities described in FY 1982 will continue. New
initiatives will include an advance survey development effort to provide geodetic positioning data in support of
advanced weapons systems.

4. FY 1984 Planned Program. All items described in the FY 1983 planned program will be continued.

5. Program to Completion. This is a continuing program.

J. TEST AND EVALUATION DATA. N/A

389

4
I2



qb.

Project: # 3202 Title: Photogrammetric Exploitation
Program Element: # 63701B Title: Mapping, Charting and Geodesy (MC&G)

Investigations and Prototype Development
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

F. DETAILED BACKGROUND AND DESCRIPTION: MC&G source data acquired by various types of sensors (multi-spectral, RADAR, etc.) art?
received in a variety of sizes, shapes and media with varying degrees of geometric distortions and image fidelity. Also, the
massive quantity of data generated during the reduction processes requires investigation on the application of new computer
technology to photogrammetric processing. The objective of this project is to develop prototype automated equipments, techniques,
and software to improve current capabilities or to provide new capabilities to expeditiously process and accurately reduce these
acquired data in usable form for the production of MC&G products. The various work efforts within the project address the
following basic functional areas: photographic and photogrammetric processing, mensuration, adjustment and transformation.
Photogrammetric techniques are used to derive accurate terrain as well as other natural and cultural feature portrayals, geodetic
control data and undistorted photographic renditions. Such subtasks as digital rectifiers, radargrammetric triangulation, and
a digital stereo image processing system are illustrative of efforts directed at the development objective.

C. RELATED ACTIVITIES. Defense Research Sciences and Exploratory Development programs are conducted by the Army, Navy and
Air Force laboratories to support continuing evolutionary development of equipment and techniques. The Director, Defense
Mapping Agency (DMA), as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to assure
that efforts are directed toward valid capability development objectives and to preclude unwarranted duplication.

H. WORK PERFORMED BY. U.S. Army Engineer Topographic Laboratories, Fort Belvoir, Virginia; U.S. Air Force Rome Air
Development Center, Griffiss AFB, Rome, N.Y.; and the Naval Ocean Research and Development Activity, Bay St. Louis,
Mississippi.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS.

1. FY 1981 and Prior Accomplishments. Completions during FY 1981 and prior years include a study to assess radar for MC&G
applications, a project to extract elevation data more accurately and efficiently, remote sensing assessment of terrain data,
microprogramming hardware applications to enhance the computational capabilities and productivity of data acquisition systems.
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Project: # 3202 (Cont'd) Title: Photogrammetric Exploitation
Program Element: # 63701B Title: Mapping, Charting and Geodesy (MC&C)

Investigations and Prototype Development
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Cormunications

2. FY 1982 Program. During FY 1982, the following efforts will continue: a project to provide DMA with the capability
to perform map and chart revisions, feature analyses and extractions using newly developed rectification systems; a remote
sensor exploitation task to develop techniques for locating and positioning hydrographic hazards and to provide accurate and
reliable water depth information for use in survey planning and chart revisions; a synthetic aperture radar (SAR) simulation
triangulation project to develop the mathematics and related software programs to block adjust SAR sensor materials collected
in various configurations; a task to design, develop, test and implement a digital image restoration and manipulation
capability in the interactive Remote Work Processing Facility (RWPF) at DMA's Production Centers; and a multi-sensor
hydrographic exploitation task to develop and refine high potential hydrographic remote sensor tochnologies for incorporation
in DMA's production processes.

3. FY 1983 and FY 1984 Planned Programs. With the exception of the developments to be completed, all of the items
described in the FY 1982 program will continue during this period.

4. Program to Completion. This is a continuing program.

J. TEST AND EVALUATION. N/A.
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Project: #3203 Title: Cartographic Exploitation
Program Element: # 63701B Title: Mapping, Charting and Geodesy (MC&G)

Investigations and Prototype Development
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

F. DETAILED BACKGROUND AND DESCRIPTION. Increasing demands for varied MC&G products and data unique to specific weapons and
command and control systems necessitate not only a rapid and flexible production capability, but also the capability to generate,
select, convert and manipulate MC&G data in digital form. Digital data satisfies the unique requirements of many weapon systems
and is also suited to automation of cartographic processes. This project consists of efforts leading to the development of
prototype equipment, techniques, and software that address the automated functions of compilation, transformation, proofing
and editing, plotting, and graphic arts.

G. RELATED ACTIVITIES. Defense Research Sciences and Exploratory Development programs are conducted by the Army, Navy and
Air Force laboratories to support continuing evolutionary development of equipment and techniques. The Director, Defense
Mapping Agency (DMA), as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to assure
that efforts are directed toward valid capability development objectives and to preclude unwarranted duplication.

H. WORK PERFORMED BY. U.S. Army Engineer Topographic Laboratories, Fort Belvoir, Virginia; U.S. Air Force Rome Air Development
Center, Griffiss AFB, Rome, New York; and Naval Ocean Research and Development Activity, Bay St. Louis, Mississippi.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS.

1. FY 1981 and Prior Accomplishments. During this period, completions included a limited quantity color reproduction
task to provide for rapid color reproduction of maps at less cost than lithography, a digital terrain elevation data
exploitation task to develop advanced graphic displays for digital land mass simulation (DLMS) elevation data stored in
a polynomial model format, and an electron beam recorder/plotter for data base uses as well as outputting final graphic
reproduction plates.

2. FY 1982 Program. During FY 1982, continuations include a task to develop printing equipment for direct imaging to
paper from on-line computer input; an automated cartography processing system using an associative array processor to increase
the speed of various operations; a clustered cartographic processing system to provide the most effective integration of
equipment, hardware and software and to provide optimum production throughput; an automated cartography feature identification
system which will tag features which have been collected for raster scanning; an integrated automated cartography task to
define system architecture which integrates the separate components into an effective network with or without a mainframe
computer; a geographic names type file task to enable rapid type retrieval and storage; and an optical character recognition
task to automatically read and digitize alpha-numeric characters; and a state of the art feature analysis project which
consists of various efforts designed to upgrade existing MC&G equipment and algorithms for prototype production systems.
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Project: # 3203 (Cont'd) Title: Cartographic Exploitation

Program Element: # 63701B Title: Mapping, Charting and Geodesy (MC&G)
Investigations and Prototype Development

DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

3. FY 1983 and FY 1984 Planned Programs. During this period, all of the items described in the FY 1982 program will

continue with the exception of the geographic names type file projects which will be completed by the end of FY 1982.

4. Program to Completion. This is a continuing program.

J. TEST AND EVALUATION. N/A.
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Project: # 3204 Title: Geodetic and Geophysical Support (G&G)
Program Element: # 63701B Title: Mapping, Charting and Geodesy (MC&G)

Investigations and Prototype Development

DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

F. DETAILED BACKGROUND AND DESCRIPTION. User requirements for geodetic and geophysical support are constantly increasing
with an attendant requirement to improve the accuracy of current maps, charts and other products. Further, emerging weapons
systems, especially those incorporating inertial guidance or navigation systems, require more detailed and accurate geodetic
and gravimetric data over larger areas of the earth than do the current family of weapons. Development of rapid and economical
methods of satisfying these requirements must significantly precede weapons systems developments to prevent geodetic and
geophysical limitations on system CEP (circular error probable) and flexibility. Within the functional areas of position and
gravity determination are such subtasks as software and studies concerning satellite to satellite tracking to support improved
positioning; a satellite altimetry task to analyze satellite data with a view toward an improved altimeter; and a gravity
sensor analysis to develop an optimum integration method for combining all available geodetic data (gradiometry,
gravimetry, satellite altimetry, etc.,) for weapons support system development.

C. RELATED ACTIVITIES. Defense Research Sciences Exploratory Development programs are conducted by the Army, Navy and Air
Force laboratories to support continuing evolutionary development of equipment and techniques. The Director, Defense Mapping
Agency (DMA), as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to assure that
efforts are directed toward valid capability development objectives and to preclude unwarranted duplication.

H. WORK PERFORMED BY. U.S. Army Engineer Topographic Laboratories, Fort Belvoir, Virginia; Naval "-irface Weapons Center,
Dahlgren, Virginia; U.S. Naval Oceanographic Office, Bay St. Louis, Mississippi; and Air Force Geophvics Laboratory, Hanscom AFB,
Massachusetts.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS.

1. FY 1981 and Prior Accomplishments. During FY 1981 and prior years, completions included a geomagnetic field data
survey of DoD current and future requirements and data collection technology; an analysis of GEOS-3 altimetry data to
determine the feasibility of using satellite radar altimetry data to define topographic elevations; a magnetic survey
temporal variation study to develop and evaluate an optimum technique for determining and correcting errors produced
by the temporal variations of the magnetic field during survey operations; and a scalar magnetic survey improvement
task to develop new survey techniques and software to collect, process and display magnetic data.
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Project: # 3204 (Cont'd) Title: Geodetic and Geophysical Support (G&G)
Program Element: # 63701B Title: Mapping, Charting and Geodesy (MC&G)

Investigations and Prototype Development
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

2. FY 1982 Program. During FY 1982, continuations will include a Global Positioning System (GPS) ephemeris development

task for improved modeling technique and geodetic positioning; a GPS package to develop a real-time onboard orbit deter-
mination and prediction capability for low altitude satellites; a satellite radar altimetry task to minimize the hazards
to submarine navigation caused by the presence of seamounts; a gravity sensor analysis to directly support critical
requirements for gravity gradiometry, oceanic geoid and an improved earth gravity model; a task to demonstrate the
field operation of a transportable two-color refractometer system for precise astronomic positioning; and efforts
to explore the geodetic potential of using VLBI (Very Long Baseline Interferometry) for relative position determination

between very widely separated cites.

3. FY 1983 and FY 1984 Planned Programs. During this period, all of the items described in the FY 1982 program will

continue with the exception of the satellite radar altimetry effort which will be completed by the end of FY 1983.

4. Program to Completion. This is a continuing program.

J. TEST AND EVALUATION DATA. N/A.
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Project: # 3205 Title: Data Base/Data Bank
Program Element: # 63701B Title: Mapping, Charting and Geodesy (MC&G)

Investigations and Prototype Development
DoD Mission Area: # 321 Budget Activity; # 5 - Intelligence & Communications

F. DETAILED BACKGROUND AND DESCRIPTION. The large number of maps and charts currently in inventory is expensive to store
and maintain up to date. Development of computer controlled storage of digital data and miniature maps with the objective
of reducing the volume of maps and costs of updating will continue for several years. Additionally, the user requirements
for many and varied graphic and digital products dictate new methods of formatting, storing, and retrieving the high volume
of new source material necessary for MC&G production to satisfy these requirements. Within the functional areas of Methodology,
Management, Computation, Storage and Retrieval and Dissemination, are subtasks such as a mass graphic storage and retrieval
system to provide a micro-image recording and regeneration system to reduce volume and provide rapid retrieval; digital data man-
agement systems to assure effective control of digital data; an interactive digital facility development to add mass storage
capability and high speed interfaces with an existing image processing facility; and a MC&G knowledge domain development to
build a digital data base library containing spectral, spatial, environmental and planimetric signatures for MC&G features.

C. RELATED ACTIVITIES. Defense Research Sciences and Exploratory Development programs are conducted by the Army, Navy and
Air Force laboratories to support continuing evolutionary development of equipment and techniqucs. The Director, Defense Mapping
Agency (DMA), as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to assure that
efforts are directed toward valid capp-'lity development objectives and to preclude unwarranted duplication.

H. WORK PERFORMED BY. U.S. Army Engineer Topographic Laboratories, Fort Belvoir, Virginia; U.S. Air Force Rome Air Development
Center, Griffiss AFB, Rome, New York; and the Defense Advanced Research Projects Agency, Arlington, Virginia.

t. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS.

1. FY 1981 and Prior Accomplishments. During this period, completions included lithographic scanning techniques to support

total extraction of cartographic data from lithographic map products; the mass storage and retrieval system; recording media
archival attributes which evaluated the long term storage characteristics of magnetic recording media for mass storage of digital
data; a raster processing technique which minimizes conversion requirements associated with the use of raster scanning
and plotting terminals; the development of photometrically calibrated black and white photography statistics for
application to feature extraction problems; a processing subsystem integration task to provide an agencywide operational
production information dissemination system; and data base storage plate development to provide a high performance
projection printer for imaging selected photographic image points on film or glass at contact or reduced scales.

2. FY 1982 Program. During FY 1982, the following efforts will continue: an interactive digital facility development
to add mass storage capability and high speed interfaces to an existing image processing facility and to serve as a test
bed in determining specifications for DMA systems; the MC&G knowledge domain development described in Paragraph F. above;
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Project: # 3205 (Cont'd) Title: Data Base/Data Bank
Program Element: # 63701B Title: Mapping, Charting and Geodesy (MC&G)

Investigations and Prototype Development
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

FY 1982 Program, Continued.

an optical disk technology task to analyze requirements and implement an advanced development model for use in the universal
rectifier system (currently under development) and to handle DLMS (Digital Land Mass System) data; a MC&G data base system
task to provide a capability to support multi-product generation at a minimum life cycle cost; and a task to support the
development of a system definition and functional specifications for the DMA Digital/Softcopy Production System.

3. FY 1983 and FY 1984 Planned Programs. During this period, all efforts described iu the FY 1982 program will be

continued.

4. Program to Completion. This is a continuing program.

J. TEST AND EVALUATION DArA. N/A.
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s 3206 Title: Products and Services
Element: P 63701B Title: Mapping, Charting and Geodesy

Investigations and Prototype Development
on Area: 321 Budget Activity: # 5 - Intelligence & Communications

LED BACKGROUND AND DESCRIPTIONS: This project provides for the development of new products and services, including
techniques and devices for their production. With the development of new guidance and navigational systems for advanced
and sea weapon systems, compatible products portraying earth positions, topographic data and ocean floor features
red. Accordingly, capabilities must be developed to provide essential data in a format that will assure the most
interfacing of resources, data portrayal and weapon systems. Directed at the development of products requiring
line graphic and photographic imagery portrayals are such development work efforts as Sensor Image Simulation (an
ve device that will provide an output for editing digital land mass data base and reviewing synthesized sensor
plays), and an advanced weapon system image simulation project to evaluate the suitability of DMA digital data
t high resolution infrared sensor simulation.

ED ACTIVITIES. Defense Research Sciences and Exploratory Development programs are conducted by the Army, Navy and
laboratories to support continuing evolutionary development of equipment and techniques. The Director, Defense

gency (DMA), as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to assure
rts are directed toward valid capability development objectives and to preclude unwarranted duplication.

PERFORMED BY. U.S. Army Engineer Topographic Laboratories, Fort Belvoir, Virginia; U.S. Air Force Rome Air
nt Center, Griffiss AFB, New York; and the Aerospace Corporation, Los Angeles, California.

AM ACCOMPLISHMENTS AND FUTURE PROGRAMS.

Y 1981 and Prior Accomplishments. During FY 1981, 'he first phase of the work effort on the advance weapons system
ulation was completed. The results described what descriptors must be added to the DMA data base in order to simulate
low level light TV and radar sensor imagery. The second phase of this effort will be performed in FY 1982.

Y 1982 Program. During FY 1982, the following efforts will continue- the sensor image simulation and the advanced
stem tasks described in paragraph F. above and a data base development to assess the utility of digital land mass
LMS) data for producing visual simulation scenes.
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Project: # 3206 (Cont'd) Title: Products and Services
Program Element # 63701B Title: Mapping, Charting and Geodesy

Investigations and Prototype Development
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

3. FY 1983 and FY 1984 Planned Programs. During this period, program efforts described in FY 1981 will continue.

4. Program to Completion. This is a continuing program.

J. TEST AND EVALUATION DATA. N/A.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

(THIS SUMMARY IS UNCLASSIFIED)

Program Element: 64701B Title: Mapping. Charting and Geodesy (MC&G)
Engineering Development and Test

DoD Mission Area: p 321 Budget Activity: # 5 - Intelligence & Conununications

A. RESOURCES (PROJECT LISTING): ($ in Thousands).

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional to Total Estimated
Number Title Actual Estimate Estimate Estimate Completion Cost

TOTAL FOR PROGRAM ELEMENT 5883 6034 10082 12667 Continuing N/A
4301 Data Collection 10S9 57 43 58
4302 Photogrammetric Exploitation 2221 2555 6264 8321
4303 Cartographic Exploitation :376 2271 2605 2830
4304 Geodetic and Geophysical Support 307 309 490 393
4305 Data Base/Data Bank 128 176 260 603
4306 Products and Services 792 666 420 462

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: DMA's primary mission is to support the Military Services by providing MC&C
products and services that are critical to successful military operations. The current projects in the element provide for the
engineering development and testing of materiel to be used in the future DMA Digital Production System in addition to current
production operations. Further, this element provides necessary follow-on engineering development of systems and equipment
originating in Program Element 63701B.

C. BASIS FOR FY 1983 RDT&E REQUEST: The DMA program for FY 1983 will continue to be directed toward developing and
maintaining MlC&G capabilities required to satisfy increasing and more stringent requirements critical to DoD weapons

and control systems, such as the MX, Trident, Pershing II and Cruise Missile Systems, including further development
of prototype components of the DM Digital Production System. The program request provides for the development of a more
effective and efficient production operation in meeting DMA's current and future responsibilities and will permit the

continuous exploitation of the more promising technological developments. The above cost estimate data are expressed
in current dollars which include cost escalations for the budget and outyears.
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Program Element: # 64701B (Cont'd) Title: Mapping, Charting and Geodesy (MC&G)
En.ineering Development and Test

DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

D. COMPARISON WITH FY 82 DESCRIPTIVE SUMMARY. There is a net increase of $2.4 million in the cost data estimate for 1983
as compared to this estimate in the FY 82 Descriptive Summary. The increase is primarily attributed to a greater amount
of engineering development activity than originally anticipated in the photogrammetric exploitation project.

E. OTHER APPROPRIATION FUNDS. N/A
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Project: # 4301 Title: Data Collection
Program Element: #64701B Title: Mapping, Charting and Geodesy (MC&G)

Engineering Development and Test
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

F. DETAILED BACKGROUND AND DESCRIPTION. The collection of MC&G data by sensors and instruments mounted in aerospace vehicles
and surface ships as well as those used on land is a matter of continuing serious concern. The magnitude of the collection
tasks plus the demand for increased accuracy and area coverage to meet the requirements of new and improved weapons systems
make a comprehensive R&D effort necessary. The current R&D program continues various developments in aerospace, land and sea
data collection activities. This project provides for the engineering development and test of Data Collection subtasks
originating in 6.3 Advanced Development. Within the functional areas of Gravity, Hydrographic and Positional Data
Collection are such subtasks as the NAVPAC system for positional improvements through satellite technology and absolute
gravity experiments to improve the accuracy of the absolute gravity reference system and the monitoring of time variations
of gravity.

G. RELATED ACTIVITIES. Defense Research Sciences and Exploratory Development programs are conducted by the Army, Navy and
Air Force laboratories to support continuing evolutionary development of equipment and techniques. Tile Director, Defense
Mapping Agency (DMA), as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to
assure that efforts are directed toward valid capability development objectives and to preclude unwarranted duplication.

H. WORK PERFORMED BY. Naval Ocean Research and Development Activity, Bay St. Louis, Mississippi; Naval Sea Systems Command,
Washington, D.C.; and Air Force Geophysics Laboratory, Hanscom AFB, Massachusetts.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS.

1. FY 1981 and Prior Accomplishments. FY 1981 and prior accomplishments include a transducer mount development task to
determine the proper location for an echo sounder on a survey boat. This new location enables the boat to operate in rougher
seas and at higher speeds thus providing an increased capability for survey accomplishment. Also completed was the NAVPAC
system providing for positional improvements through satellite technology.
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Project: # 4301 (Cont'd) Title: Data Collection
Program Element: # 64701B Title; Mapping, Charting and Geodesy (NC&G)

Engineering Development and Test
Dl)oD Mission Area: # 321 Budget Activity; #! 5 - Intelligence & Communications

2. FY 1982 Program. During FY 1982, the absolute gravity experiments to improve the accuracy of the absolute gravity ref-
erence system will continue.

3. FY 1983 and FY 1984 Programs. The effort described in the FY 1982 program will continue in FY 1983 and FY 1984.

4. rogram _to Completion. This is a continuing program.

J. TEST AND EVALUATION DATA. N/A.
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Project: # 4302 Title; Photogrammetric Exploitation
Program Element: # 64701B Title: Mapping, Charting and Geodesy (MC&G)

Engineering Development and Test
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

F. DETAILED BACKGROUND AND DESCRIPTION. This project provides for progression into engineering development of those photogram-
metric and associated systems, equipment or processes determined during the 6.3 development to be feasible and suitable to
meet specific technical objectives. MC&G source data, acquired by various types of sensors, are received in a variety of
sizes, shapes and media with varying degrees of geometric distortions and image fidelity. Also, the massive quantity of data
generated during the reduction processes requires investigation on the application of new computer technology to photogrammetric
processing. The objective of the project is to develop engineering models capable of processing and reducing acquired data
into usable form for production of MC&G products.

G. RELATED ACTIVITIES. Defense Research Sciences and exploratory development programs are conducted by the Army, Navy and

Air Force laboratories to support continuing evolutionary development of equipment and techniques. The Director, Defense

Mapping Agency (DMA), as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to assure
that efforts are directed toward valid capability development objectives and to preclude unwarranted duplication.

H. WORK PERFORMED BY. U.S. Army Engineer Topographic Laboratories, Fort Belvoir, Virginia; U.S. Air Force Rome Air Development
Center, Griffiss AFB, Rome, New York; and Naval Ocean Research and Development Activity, Bay St. Louis, Mississippi.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS.

1. FY 1981 and Prior Accomplishments. During this period, completions included hardware and software changes to the
Replacement of Photographic Imagery Equipment (RPIE) to provide a capability for the rectification of source materials,
to optimize operations and provide additional required capabilities. Also, several triangulation tasks were completed
to provide a capability for establishing photogrammetric control without dependency on other source materials.
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Project: # 4302 (Cont'd) Title: Photogrammetric Exploitation
Program Element: # 64701B Title: Mapping, Charting and Geodesy (MC&G)

Engineering Development and Test
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

2. FY 1982 Program. Continuations during this period include an optical power spectrum analyzer to be used for
pre-screening photography to assure that only high quality photography is introduced into the production processes; a
photometric high resolution array scanner task to determine characteristics (speed, resolution, and number of gray shades
discriminated) of such a scanner - this task was transferred from 6.3 development to this project; a task to upgrade various
photogrammetric equipments; a universal rectifier to provide a capability to digitally rectify any source material; an
elevation data edit terminal to provide an on-line, near-real-time evaluation and edit capability for automated elevation
data gathering equipment; a digital stereo comparator/compiler (DSCC) development to replace aging automated equipment at
DMA Production Centers; an interactive feature analysis task to provide a pilot digital system for the generation of a
Tactical Terrain Analysis Data Base (TTADB) and derivative products; and an Advanced Image Digitizing System (AIDS) to
develop a scanner capable of accepting very high resolution hardcopy imagery and of transforming the imagery into digital
form.

3. FY 1983 and FY 1984 Planned Programs. All FY 1982 tasks will be continued in this period with the exception of
the elevation data edit terminal task which will be completed by the end of FY 1982. The photometric high resolution
array scanner task will be completed by the end of FY 1983.

4. Program to Completion. This is a continuing program.

J. TEST AND EVALUATION. N/A.
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Project: # 4303 Title: Cartographih F K
Program Element: # 64701B Title: Mapping, Ciiar Geodesy (MC&C)

Engineer ;g_ .: ert and Test
DoD Mission Area: # 321 Budget Activit': " -"Lelligence & Communications

F. DETAILED BACKGROUND AND DESCRIPTION. This project provides bir the developmental progressica of those efforts determined
in previous phases to be suitable for engineering development. The objective is to de,.-'1op an automated cartographic system
by selectively automating portions of the cartographic production processes that will :;anle the Defense Mapping Agency (DMA)
to be more responsive to Strategic and Tactical Forces' requirements for conventional and special purpose MC&C products and
data.

G. RELATED ACTIVITIES. Defense Research Sciences and Exploratory Development programs are conducted by the Army, Navy and
Air Force laboratories to support continuing evolutionary development of equipment and techniques. The Director, Defense
Mapping Agency, as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to assure

that efforts are directed toward valid capability development objectives and to preclude unwarranted duplication.

H. WORK PERFORMED BY. U.S. Army Engineer Topographic Laboratories, Fort Belvoir, Virginia; U.S. Air Force Rome Air Development
Center, Griffiss AFB, Rome, New York; and Naval Ocean Research and Development Activity, Bay St. Louis, Mississippi.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS.

1. FY 1981 and Prior Accomplishments. FY 1981 and prior accomplishments included: an automated cartography
hardware/software task to integrate new hardware and software into the production line automated cartography system; a
cathode ray tube plot head to print names and symbols on map products; a raster symbol generator for generating cartographic
symbols using array processing technology; an expanded grey scale capability ot the Raster Finishing Plotters; a cartographic
compilation and revision subsystem to assess source material, to extract information from that source material and to
compile it into revised or new graphic products; a raster data process support system for high speed raster scanning and
plotting terminals; an advanced interactive graphic editing system for use in the production of digital data for advanced
weapons system and for automated cartography production purposes; and a raster automated cartographic system to provide
DMA with a fully integrated raster processing system.

2. FY 1982 Program. Continuations during this period include a voice recognition task to aid cartographic analysts in
the automated compilation of feature analysis data; a bathymetric data reduction system for application to the production
of hydrographic charts; a terrain editing and software merging capability to provide software documentation and user
techniques for merging and examining Digital Elevation Matrices (DEM) and planimetric data including feature and terrain
analysis data; a source assessment system development to provide the capability to simultaneously overlay and evaluate
graphic, photographic and digital data in optimizing product compilation; a carto compilation/revision system task which
will introduce automation into the current manual cartographic compilation/revision work station; a software for automated

cartography task to provide advanced capabilities for DMA's automated cartographic system; the development of an integrated
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Project: # 4303 (Cont'd) Title: Cartographic Exploitation
Program Element: # 64701B Title: Mapping, Charting and Geodesv (MC&G)

Engineering Development and Test
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

FY 1982 Program, Continued.

cartographic production operation at a DMA production Center; and the development of an advanced type placement and geographic
names data base system to minimize manual methods in the preparation and correction of data at various stages of the cartographic
process and to provide better partitioning of symbol and image management tasks.

3. FY 1983 and FY 1984 Planned Programs. During this period, all of the items described in the FY 1982 program will
continue with the exception of the bathymetric data reduction and terrain editing capability tasks which will be completed
by the end of FY 1982. Also, the software for automated cartography and the integrated cartographic production task will
be completed by the end of FY 1983.

4. Program to Completion. This is a continuing program.

J. TEST AND EVALUATION. N/A.
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Project: # 4304 Title: Geodetic and Geophysical Support (G&G)
Program Element: # 64701B Title: Mapping, Charting and Geodesy (MC&G)

Engineering Development and Test
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

F. DETAILED BACKGROUND AND DESCRIPTION. User requirements for geodetic and geophysical support are constantly increasing
with an attendant requirement to improve the accuracy of current maps, charts and other products. Further, emerging weapon
systems, especially those incorporating inertial guidance or navigation systems, require more detailed and accurate geodetic
and gravimetric data over larger areas of the earth than do the current family of weapons. Development of rapid and economical
methods of satisfying these requirements must significantly precede weapons systems developments to prevent geodetic and geo-
physical limitations on system CEP (circular error probable) and flexibility.

G. RELATED ACTIVITIES. Defense Research Sciences and exploratory development programs are conducted by the Army, Navy and
Air Force laboratories to support continuing evolutionary development of equipment and techniques. The Director, Defense
Mapping Agency (DMA), as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to assure
that efforts are directed toward valid capability development objectives and to preclude unwarranted duplication.

H. WORK PERFORMED BY. Naval Surface Weapons Center, Dahlgren, Virginia; Air Force Geophysics Laboratory, Hanscom AFB,
Massachusetts; U.S. Naval Oceanographic Office, Bay St. Louis, Mississippi; and U.S. Army Engineer Topographic Laboratories,
Fort Belvoir, Virginia.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS.

1. FY 1981 and Prior Accomplishments. Prior years accomplishments include several tasks directed toward improving weapons
systems CEP; e.g., an improved gravity modeling task; a collocation technique to provide an optimum gravity model utilizing
different types of surface and satellite data; a technique for geoid determination without precise satellite orbits; and a
rapid geodetic survey system to develop a capability for determining the deflection of tbe vertical with accuracy required
to support advanced missile systems.

2. FY 1982 Program. During FY 1982, efforts will continue on an advanced adjustment and gravity prediction technique
that will enable useful gravity predictions in inaccessible areas; high altitude gravity measurements for comparison with
operational models of the earth's gravitational field; and test equipment for use in conjunction with the Global Positioning
System (GPS).

3. FY 1983 and FY 1984 Programs. The efforts described in the FY 1982 program will be continued and completed in
FY 1983-1984 timeframe.

4. Program to Completion. This is a continuing program.

J. TEST AND EVALUATION DATA. N/A 408
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Project: #4305 Title: Data Base/Data Bank
Program Element: # 64701B Title: Mapping, Charting and Geodesy (MC&;)

Engineering Development and Test
DoD Mission Area: # 321 Budget Activity: # 5 - Intelligence & Communications

F. DETAILED BACKGROUND AND DESCRIPTION. The large number of maps and charts currently in inventory is expensive to store
and maintain up to date. Development of computer controlled storage of digital data and miniature maps with the objective
of reducing the volume of maps and cost of updating will continue for several years. Additionally, the user requirements
for many and varied graphic and digital products dictate new methods of formatting, storing, and retrieving the high volume
of new sourc,- material necessary for MC&G production to satisfy these requirements. Within the functional areas of Methodology,
Management, Computation, Storage and Retrieval and Dissemination are subtasks such as a Structured Programming Applications
System to introduce modern practices into the DMA system to achieve cost effective software production and control; and a
mathematical model for storing terrain elevation data.

C. RELATED ACTIVITIES. Defense Research Sciences and Exploratory Development programs are conducted bv the Army, Navy and
Air Force laboratories to support continuing evolutionary development of equipment and techniques. The Director, Defense
Mapping Agency, as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to assure
that efforts are directed toward valid capability development objectives and to preclude unwarranted duplication.

H. WORK PERFORMED BY. U.S. Army Engineer Topographic Laboratories, Fort Belvoir, Virginia and U.S. Air Force Rome Air
Development Center, Griffiss AFB, Rome, New York.

I. PROGRAM ACCOMPLISiHIENTS AND FUTURE PROGRAMS.

1. FY 1981 and Prior Accomplishments. During FY 1981 and prior years, completions in-luded terrain characteristics from
remote - 2nsors task which provided a digital capability to exploit remotely sensed data in the ultraviolet, visible and infra-
red bands. Models were also completed for developing product independent digital data structures, amenable to computer
controlled assembly of digital product data; and a mathematical model for storing terrain elevation data.

2. FY 1982 Program. Efforts during FY 1982 will include the structured programming application system described
in paragraph F above and providing remote work processing facility (RWPF) transition support for automatic feature extraction
systems at DMA Production Centers.

3. FY 1983 and FY 1984 Planned Programs. The structured programming application system and the RWPF transition support
projects will be continued and completed during this period. New initiatives will include the development of a rapid coordinate
transformation system to speed up MC&C production computer throughput on coordinate conversions.

4. Program to Complt-:ion. This is a continuing program.

J. TEST AND EVALUATION DATA. N/A. 4 C9
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Project: 4 4'06 Title: Products and Services
Program ElemeuL: # 64701B Title: Mapping, Charting and Geodesv (MC&G)

Engineering Development and Test
DoD Mission Area: # 321 Eudget Activity: # 5 - Intelligence & Communications

F. D)ETAILIED BACKGROUND AND DESCRIPTION. This project provides for the development of new products and services, including
methods, tecniiques and devices for their production. With the development of new guidance and navigational systems for ad,.;cc.:
air, land and sea weapon systems, compatible products portraying earth positions, topographic data and ocean floor features
are requirod. Accordingly, capabilities must be developed to provide essential lita in a format that will assure the most
effective interfacing of resources, data portrayal and weapon systems. Directed at the development of products requiring
digital, line graphic and photographic imagery portrayals are such developmental work efforts as radar scene generatioo in support
of the PERSHING II missle system, and a film strip generator task to provide a more efficient method for the production of
aircraft cockpit displ . .

G. RELATED ACTIVITIES. Defense Research Sciences and Exploratory Development programs are conducted by the Army, Navv and
Air Force laboratories to support continuing evolutionary development of equipment and techniques. The Director, Defense
Mapping Agency (DMA), as Program Manager for DoD Mapping, Charting and Geodesy, maintains cognizance of these programs to assure.
that efforts are directed toward valid capability development objectives and to preclude unwarranted duplication.

H. WORK PERFORMED BY. U.S. Army Engineer Topographic Laboratories, Fort Belvoir, Virginia and U.S. Air Force Rome Air
Development Center, Griffiss AFB, New York.

I. PROGRAM ACCOMPLISHN:ENTS AND FUTURE PROGRAMS.

I. FY 1981 and Prior Accomplishments. During this period, a film strip generator task was transferred to this project from
6.3 Advanced Development. This task is to develop a more efficient method for the production of aircraft cockpit visual displays.
Also, for the radar scene generation work effort, the first phase of a transformation program was completed. This completion
allows DMA to generate Pershing II reference scenes from DI.MS (Digital Land Mass Simulations).

2. FY 1982 Program. During FY 1982, efforts will continue on the radar scene generation task described in paragraph F.
above. The film strip generator task, described in paragraph F, above, will be compleLed by the end of the year. New
initiatives will include the development of worldwide atlases of coastal water optical properties in support of 1ALS
(Hydrographic Airborne Laser System) development.

3. FY 1983 and FY 1984 Planned Programs. Durirg this period, the radar scene generation task will be continued.

4. Program to Completion. This is a continuing program.

J. TEST AND EVALUATION. N/A.
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HESSLER Research, Development, Teat, and Evaluation, Defense Agencies DNA 08 FEB 82
Hessler

Program pir%&lFin, jo Un V4.ijsarnds of -,ollrsl
--- --- --- ---- --- --- --- --- --- ---- --- --- --. ---. . -- --- --. . --- --- --- --- ---- ---- -- ---- --- --- --- ---- -- --- ---- --- ---- --- --- ---- -- ---- --- ---

Budget olan (emounts dor Obligations
Identification code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 eat 1283 est. 1961 actual 1982 est 1981 est
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- - - - - - - - - - -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Program by activities:
Direct.

1. Technology base 199,771 259,757 326,600 197,189 244,563 325,151
Reimbursable program 4,405 5,000 9,000 4,352 5,052 9,000

10 0001 Total 204,176 264,757 335,600 201,541 249,615 334,151

Financing:
Offsetting collections from:

11 0001 Federal funds -1,407 -3,400 -5,000 -1,351 -3,400 -5,000
'3.0001 Trust funds -2,998 -1,600 -4,000 -2,998 -1,600 -4,000

Unobligated balance available, start of yesr
21.4001 For completion of prior year budget plans ..- 618 -3,017 -18,159
21.4002 Reprograming from or to Prior year budget plan -180 ...
24.4001 Unobligated balance available, and of year. .. .... ...... ... ....... ................ .3,017 18,'59 '9,608
25 0001 Unobligated balance lapsing 1 0 .......... ......... 180 .. ......

40 0001 Budget authority (approprlation) 199,771 250,757 326,600 199,771 259,757 326,600
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R Reseerch, Development, Test, and Evaluation, Defense Agencies DNA 08 FEB 82

Object CiasiCfication (in thousands e dollars)

icetion code 97-0400-0-1-051 1981 actual 1982 est '983 ost

Direct oblietions
Personnel compensation

Full-time permenent 3,822 4,398 4,588

Other then full-time permanent 32

Other personnel compensation 52 81 84

Total personnel compensation 3,906 4,479 4,672

Civilian personnel 370 459 481

Travel and transportation of persons 569 1,084 1,259

Transportation of things 95 442 946

Comnunications, utilities and other ren% 1;085 1,079 1,115

Printing and reproduction 14 25 25

Other services:

Contracts '36,959 145,408 216.981

Other 47,564 88,147 91.345

Supplies and naterials 4,605 1,494 1,502

Equipnent 2,022 1,946 6,825

Total direct obligations 197,189 244,563 325.15

Reimburseble obligations:
Personnel compensation:

Full-time permanent 74 200 230

Ciilian personnel 8 20 23
Travel and transportation of persons 4 10 12
Transportation of things , 3 3

Comnunications, utilities and other rent 24 75 go

Printing end reproductIon 1 4 5

Other services:

Contracts 4,189 4,567 8,445

Supplies and materials 36 148 167

Equipment 16 25 25

Total reimbursable obligations 4,352 5,052 9,000

Total obligations 201,541 249,615 334,151
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DEFENSE NUCLEAR AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION

PERSONNEL SUMMARY

(THIS SUMMARY IS UNCLASSIFIED)

FY 1981 FY 1982 FY 1983

Total RDT&E:
Total number of full-time permanent positions 157 176 185
Total compensable workyears:

Full-time e, ivalent employment 165 176 185
F:0ll-time equivalent of overtime and holiday

hours 1 2 2
Ave-.o ES salary 56,185 58,500
Aver'o IS grade 9.7 9.6 9.4
Average GS salary 24,399 26,216 26,287
Average salary of ungraded positions 17,364 17,167
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE NUCLEAR AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

SUMMARY BY BUDGET ACTIVITY
($ in thousands)

(THIS SUMMARY IS UNCLASSIFIED)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

1. Technology Base 199771 259757 326600 357547

2. Advanced Technology Development 
-_

3. Strategic Programs

4. Tactical Programs

5. Communications and Electronics __

6. Program-Wide Management and Support

Total RDT&E - Direct 199771 259757 326600 357547

Reimbursements 
4352 5000 9000 9100

TOTAL PROGRAM 204123 264757 335600 366647
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE NUCLEAR AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

SUMMARY BY PROGRAM CATEGORY
($ in thousands)

(THIS SUMMARY IS UNCLASSIFIED)

FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Estimate Estimate

6.1 Research -_

6.2 Exploratory Development 199771 259757 326600 357547

6.3 Advanced Development __

6.4 Engineering Development __

6.5 Management and Support - -- --

Total Research and Development (Program 6) 199771 259757 326600 357547

Total Operational Systems Program -- --

Total RDT&E - Direct 199771 259757 326600 357547
Reimbursements 4352 5000 9000 9100

TOTAL PROGRAM 204123 264757 335600 366647
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HESSLER Research, Development, Test, and Evaluation, Defense Agencies DNA 08 FEB 82
Hessler

Program and Financing (in thousands of dollars) 1980 Fiscal year program
----------------------------------------------------------------..--..--------..-..-------------------------------------------------

Budget Plan (amounts or Obligations
Identificatlon code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 eat 1983 est 1981 actual 1982 est 1983 est

----------------------------------------------------------------------------------------------------------------------------- 

..-----

Program by activities:

Direct Technology base ............. 383

Reimbursable program ................ . -1 .

10 ,000 1 Total ............. .......... 382

Financing:
Offsetting collections fron:

11.0001 Adjustment to prior year federal fund orde .......... 56
Unobligated balance available, start of year:

21.4001 For comnletion of prior year budget plns ........ ....... -618
21.4002 Reprograning fron or to prior year budget plan -180 .
25.0001 Unobligated balance lapsing 180 .......... .......... 180.......... ........18

40.0001 Budget authority (appropriation) ...................... ..........................

Program and Financing (in thousands of dollars) 1981 Fiscal year progra

budget plan (amounts #or Obligations
Identification code 97-0400-0-1-051 ROT8K actions programed)

1981 actual 1982 eat. 1983 est. 1981 actual 1982 eat. 1983 sat.

Program by activities:
Direct:

1. Technology base 199,771 ........ 196,806 2,965
Reimbursable program 4,406 .......... .......... 4,353 52

10 0001 Total 204,176 201,159 3,017

Financing:
Offsetting collections from:

11.0001 Federal funds -1,407 ...... -1,407
13.0001 Trust funds -2,998 .... ....... .. -2,998
21 4001 Unobliated balance available, start of year ........... .- 3,017
24 4001 Unobligeted balance available, -nid of year ... . . ..... .3,017

- - ----.. --- -- - - .. .... . ... .-- -- . --. --- --.. .....---

40, 00% 1 6  Budget authority (appropriation) "i,71.......... ............. .. 199,771
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HESSLER Research, Development, Teat, and Evaluation, Defense Agencies DNA 08 FEB 82
Hessler

Program and Financing (in thousands of dollars) 1982 Fiscal year Program
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . ..-- - - - - -. . . . . . . . . . .- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . . . . . . . . . . . . . . . .-

Budget Plan lamounts or Obligations
identification code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 eat 1983 eat 1981 actual 1982 est 1983 est

Program by activities
Direct

I Technology base 259,757 .... 241,598 18,159
Reimbursable program 5,DO . , 5,000

10 0001 Total 264,757 . 246,598 18,159

Financing;
Offsetting collections from

11.0001 Federal funds -3,400 -3,400
13.0001 Trust funds -1,600 -1,600
21.4001 Unobligated balance available, start of year .- 16,1
24.4001 inot kigated balance available, end of year ... . ....... ........ 18,159 . ......

40.0001 Budget authority lapprooriatlon) .... -59,757 ...... 1.. 259,757 . .....

Program and Financing (in thousands of dollars) 1983 Fiscal year program

Pudoet plan (amounts for Obligations
Identification code 97-0400-0-1-05' ROTtE actions Programed)

1981 actusl 1982 est 1983 est 1981 actual 1982 est. 1983 ast.

Program by activities
Direct

1 Technology base ........ 326,600 .... . 306,992
Reimbursable program 9,000 .... 9,000

10 0001 Total ... 335,600 ..... ........ 315,992

Financing:
Offsetting collections fron

11 0001 Federal funds -5,000 -5,000
13 0001 Trust funds ..... -4,000 -"4,000

24 4001 nobligated balance available, end of year ..... 19,608

40 0001 Budget authority (appropriation) ......... .. ........ 32 ,00 326,600
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Defense Nuclear Agency

RDT&E Performer Distribution
($ in Thousands)

(THIS CHART IS UNCLASSIFIED)

Appropriation: Research, Development, Test and Evaluation, Defense Agencies

Total Obligational Authority
FY 1981 FY 1982 FY 1983 FY 1984

1. For operation of installations of the reporting DOD
component gov't operated 10896 12872 13366 1458o

2. For operation of installations of the reporting DOD
component contractor operated -0- -0- -0- -0-

3. For contracts directly in support of work actually per-
formed at installations of the reporting DoD component -0- -0- -0- -0-

4. For work assigned to DoD activities 44183 47772 40662 39400

5. For work assigned to activities of other Gov't agencies 16380 35680 63856 69381

6. For work performed by industrial contractors
("profit" organizations) 119844 154578 199129 227970

7. For work performed by educational institutions 3366 4258 5616 3381
a. Designed Federal Contract Research Centers ( -0- ) ( -0- ) ( -0- ) ( -0-

b. Other Institutions (3366) (4258) (5616) (3381)

8. For work performed by other "nonprotit" organizations 5102 4597 3971 2835
a. Designated Federal Contract Research Centers (350) (500) C700) C675)
b. Other Institutions (4752) (4097) (3271) (2160)

TOTAL RDT&E APPROPRIATION 199771 259757 326600 357547
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE NUCLEAR AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES
INSTALLATION ANALYSIS - IN-HOUSE

(THIS NARRATIVE IS UNCLASSIFIED)

Narrative

The Defense Nuclear Agency (DNA) will operate three installations within Program Eiement 6.27.15.H, "Defense Nuclear Agency".
This Program Element includes: (1) the combined Department of Defense (DoD) program for research and development in the effects
of nuclear weapons which is developed through joint efforts of the Military Services and DNA to provide DoD with nuclear weapons
effects information using all research and development means short of actual nuclear weapons detonation and certain large-scale
field simulation tests; (2) the DoD portion of the joint Department of Energy (DOE)/DoD Nuclear Weapons Testing Programs and
supports the execution of underground nuclear test events, the execution of nuclear weapons effects simulation test events using
high explosives, the operation of nuclear weapons effects simulation facilities, and simulation of nuclear weapons effects using
natural disturbances; (3) the development of a comprehensive evaluation and technology capability to provide solutions to
improve the survivability and security of our present and expected theater nuclear weapons and forces; and (4) in FY 1983,
the development of an Operational Test Site to permit testing and evaluation of security measures, including policy, criteria,
and equipment in a total realistic environment.

Resources requested for the Armed Forces Radiobiology Research Institute include those required for administration,
logistics support and conduct of research.

Resources requested for DNA Field Command Test represent in-house DNA efforts required for program management below Head-
quarters DNA level to include operation of facilities located at Albuquerque, New Mexico and Camp Mercury, Nevada.

Resources requested for DoD Operational Test Site include the requirements for administrative support located at
Fort McClellan, Alabama.
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE NUCLEAR AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES
INSTALLATION ANALYSIS - IN-HOUSE

(THIS CHART IS UNCLASSIFIED)

TOA ($ in Thousands) PERSONNEL (Man-Years)
Civil Service Contractor Mil. Pers.

Paid Paid
RDT&E Funds All From From Paid Paid Paid In

Installation & Other Other Other Sub- Mil. Pers. DNA Other From From From RDT&E
Location FY Commands DNA DoD Funds total RDT&E Other Total RDT&E RDT&E Other RDT&E Other Work Other Total

Armed Forces 1981 8525 187 41 8753 2544 11297 118 84 202
Radiobiology 1982 9925 500 150 10575 3080 13655 131 91 222
Research Inst. 1983 10025 590 160 10775 3094 13869 137 92 229
Bethesda, MD 1984 10825 620 180 11625 3094 14719 137 92 229

Field Command 1981 2371 850 3222 6443 3315 9758 39 105 144
Test & Logistic 1982 2947 1400 2200 6547 3859 10406 45 114 159
Directorate 1983 3191 1330 4420 8941 4303 13244 47 130 177
Albuquerque, NM 1984 3605 1400 4200 9205 4303 13508 47 130 177

DoD Operational 1981
Test Site 1982
Ft. McClellan,AL1983 150 150 150 1 1

1984 150 150 150 1 1

TOTALS 1981 10896 1037 3263 15196 5859 21055 157 189 346
1982 12872 1900 2350 17122 6839 24061 176 205 381
1983 13366 1920 4580 19866 7397 27263 185 222 407
1984 14580 2020 4380 20980 7397 28377 185 222 407

420

Ig

I q i



Auk

tII

DEFENSE NUCLEAR AGENCY

FEDERAL CONTRACT RESEARCH CENTERS

(THIS PAGE IS UNCLASSIFIED)

Specialized technical support provided by Federal Contract Research Centers is used by the Defense Nuclear Agency (DNA) tc
supplement that which is available within the Department of Defense and from other sources. These Research Centers have been
established by the Department of Defense (DoD) to provide expert technical and scientific services consistent with the goals
and objectives of the DoD agencies utilizing them. Federal Contract Research Centers (FCRCs) are staffed with professionals
who possess technical skills which make them uniquely qualified to participate in the specialized research and evaluation of
the nuclear weapons effects program.

The alternative to FCRCs would be the utilization of other private contractors. This could result in a duplication of FCRC
effort at an additional cost of both time and funds. The cost of DNA staff to contract and supervise technical effort by a
private contractor would exceed that of an FCRC performing this work. The proposed FY 1983 FCRC program will provide for tech-
nical direction, principal technical interface with private contractors and timely implementation of programs.

The following summary identifies DNA's estimated Federal Contract Research Center requirements utilizing Research, Development,
Test and Evaluation appropriation resources.
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FEDERAL CONTRACT RESEARCH CENTERS

Summary by Appropriation/Project
($ in Thousands)

(THIS SUMMARY IS UNCLASSIFIED)

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

AEROSPACE CORPORATION

Research, Development, Test and Evaluation (RDT&E), Defense Agencies

6.27.15.H Defense Nuclear Agency (DNA)

Total RDT&E, Defense Agencies 350 500 700 675

Total Aerospace Corporation 350 500 700 675

Remarks:

Aerospace Corporation provides technical assistance to the Defense Nuclear Agency in the development of erosion re-
sistant nosetips, radiation shields, advancea composite heat shields and substructures for reentry vehicles that must be
hardened to withstand single and multiple nuclear burst environments and directed energy attack. It provdes similar as-
sistance in the development of hardened impact fuses, booster components and in materials technology for strategic aircraft.
Threats include nuclear radiation and airborne debris fields. The technology base is required by the Air Force to support
full-scale system development activities. It also provides for structural calculatione of the hardness of missile silo
structures and components. Aerospace personnel will evaluate energy deposition models and provide technical assistance
in evaluating missile and reentry vehicle aerodynamics following a combined nuclear and directed energy attack. Finally,
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FEDERAL CONTRACT RESEARCH CENTERS

Summary by Appropriation/Project (Continued)
($ in Thousands)

(THIS SUMMARY IS UNCLASSIFIED)

it provides laboratory trouble shooting and special assessment support on assigned topics of interest to the strategic aerospace
and structures community. System designs to be used in M-X and Trident may be required to undergo multiple intercepts and to
maintain standards of accuracy required to achieve prescribed damage expectancy levels. The FY 1983 funding levels provide
continuing support for missile and reentry vehicle hardness concept verification.

TOTAL PROGRAM SUMMARY BY APPROPRIATIONS

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Estimate

Research, Development, Test and Evaluation (RDT&E), Defense Agencies 350 500 700 675
Total Federal Contract Research Centers (In-House Efforts) Funded in
FY Subcontract Effort excluded from this amount 0 0 0 0

TOTAL FEDERAL CONTRACT RESEARCH CENTERS 350 500 700 675
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DEFENSE NUCLEAR AGENCY
DEPARTMENT OF DEFENSE, MILITARY

(U) MAJOR IMPROVEMENTS TO AND CONSTRUCTION OF GOVERNMENT-OWNED FACILITIES
FUNDED BY RDT&E

(U) PART 1. UTILIZATION OF SECTION 2353, TITLE 10 AUTHORITY:

(U) NONE

(U) PART 2. UTILIZATION OF RDT&E APPROPRIATION FOR FACILITIES AT GOVERNMENT-OWNED/GOVERNMENT-OPERATED INSTALLATIONS

RDT&E
Project ($ in Thousands)

Facility/Equipment Number Contractor/Location Total Obligational Authority

SECTION I FY 1981 FY 1982 FY 1983 FY 1984

a. (U) Satellite X-ray Test G37L Arnold Engineering Develop- 8,100 760

Facility (SXTF) ment Center (AEDC),
Tullahoma, Tennessee

b. (U) DoD Operational B99QAXRE TBD/Ft. McClellan, AL 200 1,000 3,660 5,010

Test Site

SECTION II

(U) Projects Planned or
Projected -NONE
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(U) MAJOR IMPROVEMENTS TO AND CONSTRUCTION OF GOVERNMENT-OWNED FACILITIES
FUNDED BY RDT&E (Continued)

a. (U) Satellite X-ray Test Facility

(U) This Satellite X-ray Test Facility was for the purpose of testing satellites in a simulated nuclear and space
environment to determine the effects of weapons relatable X-rays on full-scale satellites in their operational configuration.
On August 1981, by memorandum, the Under Secretary of Defense for Research and Engineering terminated the program before
any contracts were let for the acquisition of the facility. The FY 1982 funds shown are for concluding research and develop-
ment that had been initiated in FY 1981 before the cancellation decision was made.

b. (U) DoD Operational Test Site

The DoD Operational Test Site will fill an existing void in doctrinal development and test and evaluation
of physical security systems with emphasis on ther 71 The site will provide capabilities to sup-
port Service _security doctrinal development projects; force development/operational testing of doctrine, policy,
criteria, hardware, facilities, arms equipment, and human factors in a total real-world environment; and support ofE

contingency planning of the operational commands. The test site will be planned, designed, and constructed under
the supervision of the Defense Nuclear Agency in close coordination with the U.S. Army Military Police at Ft. McClellan,
Alabama and will be initially operated by DNA on behalf of DNA, the Services. and the operational commands. The initial
configuration (base line) if the Test Site will be a typefl with appropriate facilities

and designed with the capability to reconfigureL
to permit flexibility in testing. Instrumentation will be incorporated in the test site for data collection and analysis.
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(U) MAJOR IMPROVEMENTS TO AND CONSTRUCTION OF GOVERNMENT-OWNED FACILITIES
FUNDED BY RDT&E

3. UTILIZATION OF RDT&E APPROPRIATION FOR MINOR CONSTRULTION:

(U) SUMMARY OF MINOR CONSTRUCTION FUNDED BY RDT&E DEFENSE AGENCIES

($ in thousands)
FY 1981 FY 1982 FY 1983 FY 1984

) TOTAL, PART 3 84.2 394.0 447.0 391.0

TOTAL, Major Improvements to and Construction of
Government-Owned Facilities Funded by RDT&E 8,384.2 2,154.0 4,107.0 5,401.0
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RDT&E INSTALLATION PROJECT FACT SHEET

(THIS EXHIBIT IS UNCLASSIFIED)

I. Facility/Equipment: Satellite X-ray Test Facility

II. R&D Program Elements: 6.27.15.H

III. R&D Project Number: T99Q and G37L

IV. Location: Site selection was narrowed to either National Aeronautics and Space Administration (NASA), Houston, Texas, or

Arnold Engineering Development Center (AEDC), Tullahoma, Tennessee; selection would have been made in 1981.

7. Summary of R&D Funds: ($ in thousands)

FY 1981 FY 1982 FY 1983 FY 1984 FY 1985 FY 1986 FY 1987 TOTAL

6.27.15.H (G37L) 8100 760 27460

6.27.15.H (T99Q) 10500

R&D Total 8100 760 37960

VI. Summary of Other Funds: None

VII. Relationship to R&D Program:

This installation project would have provided a major laboratory simulation capability to determine the system gener-
ated electromagnetic pulse (SGEMP) effects induced in satellite systems by X-rays from nuclear weapons.

VIII. Rationale for funding in R&D rather than MILCON or O&M appropriation:

The developmental nature of the photon (X-ray) source and the environmental test chamber dictated that these items be

funded in the R&D appropriation.
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RDT&E INSTALLATION PROJECT FACT SHEET

(THIS EXHIBIT IS UNCLASSIFIED)

1. Facility/Equipment: DoD Operational Test Site

II. R&D Program Elements: 6.27.15.H

III. R&D Project Number: B99QAXRE

IV. Location: Ft. McClellan, Alabama

V. Summary of R&D Funds: ($ in thousands)

FY 1981 FY 1982 FY 1983 FY 1984 FY 1985 FY 1986 FY 1987 TOTAL

6.27.15.H (B99QAXRE) 200 1,000 3,660 6,010 4,700 2,650 2,950 20,170

R&D Total 200 1,000 3,660 5,010 4,700 2,650 2,950 20,170

VI. Summary of Other Funds: None

VII. Relationship to R&D Program:

The DoD Operational Test Site will fill an existing void in doctrinal test and evaluation of physical security systems
with emphasis c-i the protection of nuclear weapons.

VIII. Rationale for funding in R&D rather than MILCON or O&M appropriation:

The DoD Operational Test Site is being designed to be a reconfigurable prototype facility integral to physical security

research efforts. Accordingly, it is to be funded from the RDT&E appropriation.
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DEFENSE NUCLEAR AGENCY

Minor Construction Projects

Funded by RDT&E

(THIS EXHIBIT IS UNCLASSIFIED)

($ in Thousands)

Activity Building Brief Description of Work Cost
FY 1981 FY 1982 FY 1983 FY 1964

Armed Forces Bldg #42 Installation of pull box 2.5

Radiobiology Medical Center and Conduit for telephone

Research Institute Bethesda, MD Cable

(AFRRI) Bethesda, Alterations to entrance, 1.7

Maryland miscellaneous interior
alterations, and drain-
age structure

Alterations to Laboratories 170.0 170.0 235.0

Install Air Conditioning,
Equipment Rooms 40.0 25.0

Repair Roof Flashing 10.0 10.0 5.0

Upgrade Fire Protection,

Equipment Rooms 10.0 10.0 10.0

Upgrade Electrical Service 30.0 50.0

Upgrade Fume Hoods 10.0 10.0

Improve Air Exchange/Supply 5.0 10.0

Replace Warm Waste Pumps 10.0

Install Emergency Shower &
Eye Wash Stations 10.0

Replace Water Pipe,
Selected Areas 20.0 20.0 10.0

Ground Fault Protection,
Selected Areas 18.0 10.0 10.0

Alterations to Accommodate

Handicapped 7.0 5.0

Upgrade Hot Chemistry Lab 15.0 4.23 _
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Minor Construction Projects
Funded by RDT&E (Cont'd)

($ in Thousands)
Activitv Building Brief Description cf Work Cost

FY 1981 FY 1982 FY 1983 FY 1984

Provide Acid Storage Area 10.0 10.0
Modify Electrical Equip-

ment (Grounding) 15.0 15.0 10.0
Upgrade Laboratory Ventilation 10.0 10.0 10.0
Extend Warm Waste Lines 10.0 10.0 10.0
Upgrade Environmental Controls 10.0 10.0 10.0

Cross Connect Air
Conditioning 5.0

Field Command Bldg #210 Resurface roadway around 44.0
Defense Nuclear Test Construction building and loading docks
Agency (FCDNA) Division Space
Kirtland AFB, Nevada Test Site
New Mexico Mercury, Nevada

Resurfacing of the Motor 47.0
Pool Area

Bldg #211 Construct shelter, cable 37.0
Test Construction yard
Div, Nevada Test Site
Mercury, Nevada

Bldg #600, #211, Paint Offices and

#210, Test Con- Buildings 41.0

struction Division,
Nevada Test Site,
Mercury, Nevada

Total Minor Construction Funded in RDT&E 84.2 394.0 447.0 391.0
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE NUCLEAR AGENCY

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

DETAIL BY BUDGET ACTIVITY
($ in thousands)

(THIS CHART IS UNCLASSIFIED)

Descriptive
FY 1981 FY 1982 FY 1983 FY 1984 Summary
Actual Estimate Estimate Estimate Page No.

1. TECHNOLOGY BASE

Element Code ProJect No. Title

6.2 EXPLORATORY DEVELOPMENT,
DEFENSE AGENCIES

6.27.15.H DEFENSE NUCLEAR AGENCY (DNA) 199771 259757 326600 357547

TOTAL, EXPLORATORY DEVELOP-
MENT, DEFENSE AGENCIES 199771 259757 326600 357547 432
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DEFENSE NUCLEAR AGENCY

FY 1983 RDT&E DESCRIPTIVE SUMMARY

(U) Program Element: #6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 Defense Nuclear Agency (U) Budget Activity: #1 Technology Base

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs

6.27.15.H DEFENSE NUCLEAR AGENCY (DNA) 199771 259757 326600 357547 Continuing N/A

N Aerospace Systems Vulnerability and Haidening 8718 11200 11500 11900 Continuing N/A
0 Command, Control and Communications (C ) 4962 7900 9200 9800
P Effects/Vulnerability Assessment & Data Evaluation 12192 19057 20300 22347
S High Altitude Phenomenology and Applications 6537 8400 11000 11100
T Laboratory Radiation Simulator Development 14758 12200 19800 18400"
U Biomedical Effects Research 12484 15400 16300 17100
V Tactical Systems Vulnerability and Hardening 25022 20800 21000 21200
W Strategic Nuclear Implications and Assessments 4011 4500 5300 5100
X Nuclear Effects on Electronics 13458 20300 23300 29200
Y Strategic Structures Vulnerability and Hardening 10598 21300 21300 21100
G Effects Simulation Using Radiation Simulators 19391 19500 31700 36900
H Effects Simulation Using High Explosives 10056 6300 9900 7200
I Effects Simulation Using Natural Disturbances 7522 10400 11800 14000
J Underground Nuclear Tests 30592 65800 97500 114600
A Theater Nuclear Fo ces Survivability Security

and Safety (TNFSS) 14139 8900 7100 6000
B Physical Security 5331 7800 9600 11600

4 32
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(U) Program Element: #6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 Defense Nuclear Agency (U) Budget Activity: #1 Technology Base

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The program element which supports research, development, test and

evaluation for the Defense Nuclear Agency will provide:

1. (U) Planning and execution of theoretical and experimental research and testing in nuclear weapons effects;

2. (U) Development of analytical and experimental methodologies and techniques for evaluating phenomenology and system
responses in various nuclear burst environments such as high altitude, near surface, surface, underwater, and underground;
and development and construction of nuclear radiation sources for laboratory and large-scale field simulation techniques;

3. (U) Correlation of nuclear weapons effects information combined with hardening techniques which affect reliability
and survivability of tactical and strategic weapons systems; command, control and communications systems; and satellite systems;

4. (U) Laboratory research to define the physiological and pathological response in humans to blast, thermal and ioniz-
ing radiation from nuclear weapons;

5. (U) Preparation and execution of underground nuclear weapons effects tests; near surface high explosive and thermal
testing to simulate certain aspects of nuclear phenomenology; design, construction, operation, and maintenance of nuclear weapons
effects laboratory simulation facilities; conduct of field measurement exercises to evaluate natural and artificially induced
disturbances which produce effects similar to those deriving from high altitude nuclear detonations; and design and development
of test instrumentation and techniques;

6. (U) Increase the effectiveness, increase protection and improve dispersal capabilities of theater and strategic nuclear
forces by developing concepts for technological, operational and procedural improvements;

7. (U) Evaluate and test concepts to determine effective and efficient methods and equipment for improvement in the nuclear
weapons security program; and

8. (U) Develop radiation exposure histories for individuals involved in the Nuclear Test Program.
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(U) Program Element: #6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 Defense Nuclear Agency (U) Budget Activity: #1 Technology Base

C. (U) BASIS FOR FY 1983 RDT&E REQUEST:

1. (U) Planned Efforts: The nuclear weapons effects needs of systems developers continue to rise primarily due to an
increase in weapon system sophistication in the U.S. and the U.S.S.R. This driving force results in increased emphasis of
testing and evaluating nuclear weapons effects on strategic and tactical nuclear forces and their ability to survive an enemy
attack and endure in the post attack period. A primary goal will be upgrade of nuclear weapons effects phenomenology in areas
enhanced due to the increased sophistication of weapons systems. Efforts will be directed toward programs which contribute
to the effectiveness and survivability of land based intercontinental ballistic missile and associated advanced ballistic missile
systems; the TRIDENT II submarine launched ballistic missile; the air launched cruise missile; advanced strategic aircraft;
satellites; surface ships and submarines; the endurance of command, control and communications; and man. Progress will be
made in options for nuclear weapon employment; enduring nuclear weapon planning capabilities; nuclear weapons effects against
specific targets; and secondary weapons effects. Soviet strategy, doctrine and future technological developments will be as-
sessed for potential impact on U.S. and Allied doctrine, weapons allocation and requirements for nuclear weapons effects inform-
ation with particular emphasis on protracted war scenarios. The HURON LANDING and DIAMOND ACE underground nuclear tests will
be executed. Design and construction of the DIAMOND BEECH and MIDAS MYTH underground nuclear test beds will begin.
In addition, major upgrades to facilities and instrumentation will continue at the Nevada Test Site. Construction of
a DoD Operational Test Site at Fort McClellan, Alabama will begin. Research efforts will emphasize unit performance
degredation, injury, and protection against the deleterious effects of ionizing radiation.

2. (U) Cancelled Effort: The research, development, test and evaluation activities in support of the Satellite X-ray
Test Facility (SXTF), first begun in FY 1977, have been terminated at the direction of the Under Secretary of Defense for Research
and Engineering (USDRE).

3. (U) Progress to date:

a. (U) Strategic Applications: Significant improvements in both theoretical and experimental tech- lues were accom-
plished and the results applied to a variety of programs including M-X advanced basing, ballistic missile defense system, B-52,
and the submarine launched ballistic missile/fleet ballistic submarine (nuclear). Nuclear effects on electronics have
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IU) Program lement: #6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 Defense Nuclear Agency (U) Budget Activity: #1 Technology Base

been documented in the final inflight specifications for the M-X missile. An electromagnetic pulse hardening program was defined
for the Low Altitude Defense System. Underwater phenomenology and submerged structures technology were extended to develop
a basic understanding of the vulnerability and survivability of submarines. Nuclear weapons employment against Soviet nuclear
forces, power projection forces and the political and military command structures has been evaluated. Technology base develop-
ments in understanding of free-field phenomenology have been integrated with test results to increase the understand'.ng of
system structural response to new complex attack scenarios.

b. (U) Enduring Command, Control lnd Communications (C3 ): Primary emphasis has been on developing a single assess-
ment methodology to be used for assessing C systems. Progress nas been made in producing protection standards, specifica-
tions, handbooks and guidelines for use by engineers in the design of equipment, facility and system protection.

c. Theater Nuclear Warfare: Research has been directed towards evaluation of alternative nuclear weapon systems
and force mixes. Investigations have been conducted to determine optional nuclear weapon employment against Soviet/Warsaw
Pact forces, airfields, and logistics. A net assessment has been conducted of U.S. and Soviet theater nuclear force capabil-
ities in the European and Pacific theaters. Automated planning aids for employing,

,developed and tested in field exercises. To enhance the survivability of theater nuclear forces and their command structure,
DNA has designed and tested in situ nuclear weapon storage techniques for aircraft hangarettes; dispersed headquarters command
and control techniques; and off-site ground launched cruise missile security measures.

d. , Testing: The MINERS IRON underground nuclear weapons effects test was conducted which supported the design
and development of the M-X missile. Data were obtained relating structural and thermomechanical responses of possible missile
components and materials to threat * Design and construction of the HURON LANDING and DIAMOND ACE underground
nuclear tests was begun. In addition, MILL RACE, the first major high explosive test in the MISTY CASTLE series took place.
This test supported Army tactical battlefield requirement by providing a simulated blast and thermal environment from a surface
burst of a 1 kiloton nuclear weapon. Three major simulation facilities have continued operation - ARES, CASINO, and AURORA.
Electromagnetic pulse (EMP) testing in support of the A-7 aircraft assessment is complete and testing of the F-14 is nearing
completion.
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"J) Program Elem rnt: #6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 Defense Nuclear Agency (U) Budget Activity: #1 Technology Base

e. (U) Biomedical Effects: Data obtained from exposure of experimental animals to simulated weapons spectra have
been extrapolated to allow prediction of personnel exposure responses. The development was made of a more efficient cell separa-
tion, cultural, and storage techniques for bone marrow cells and in the enhancement of post irradiation blood cell production.
The Nuclear Test Personnel Review has identified over 85 per cent of the estimated 224,000 participants in the DoD atmospheric
tests and recovered dose information on over 34 percent of these individuals. Reconstruction of possible radiation exposures
to the U.S. forces in the 1945-1946 occupation of Hiroshima and Nagasaki has been completed.

f. Nuclear Weapons Effects Assessment/Dissemination: Evaluation of the sensitivity of a system to two nuclear
weapons effects -- source region EMP and multiple burst airblast -- had a major impact on the definition of system parameters.
Nuclear planning capabilities of Allied Command Europe and the U.S. European Command were improved by exploitation of data
processing and improved collateral effects evaluations. As the DoD focal point for information and data on nuclear weapons
effects and phenomenology, DASIAC, the DoD Nuclear Information and Analysis Center continued efforts in acquiring, interpreting
and compiling technical information in response to the needs of the scientific community.

D. (U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:

1. (U) Increased FY 1983 funding will continue emphasis on revitalizing DNA's nuclear weapons effects technology base and
testing activities. In the FY 1983 program DNA will place greater emphasis on:

a. (U) Initiation of an Electromagnetic Pulse Protection Technology Program for application to Strategic Aircraft which
includes development of standards and specifications, protection alternatives and hardness validation methodologies.

b. (U) Theoretical results confirmed by extensive field experiments using barium releases and natural disturbances
have demonstrated that, given a proper description of the environment, we can accurately predict propagation effects and develop
mitigation techniques for satellite communications systems. Emphasis has been shifted to address the major environmental un-
certainties which remain. This will be accomplished through theoretical efforts and laboratory and field experiments to verify
theoretical results. Additional emphasis is also being placed on the long wavelength infrared environment for ballistic missile
space defense applications.
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(U) Program Element: #6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 Defense Nuclear Agency (U) Budget &ctivity: #1 Technology Base

c. (U) Research on the requirements for flexible, survivable, and enduring strategic nuclear forces based on changes
in the National strategic policy and Policy Guidance for Employment of Nuclear Weapons.

d. (U) Research activities involving the command and control capabilities of theater nuclear forces and weapons will
be greatly enhanced. Numerous Headquarters configurations which are more survivable against nuclear attack will be desigred
and field tested to evaluate their effectiveness. Tests will be conducted of communication equipment and networks used to
con-trol the release of nuclear weapons. The ability of nuclear force commanders to employ nuclear weapons will be enhanced
thru the evaluation of diverse automated battle management techniques which DNA will develop and test. Another area for increased
investigation will be the Pacific Command's needs for enhanced nuclear forces; based on a detailed assessment of the command's
forces vis-a-vis the Soviet Union's for a broad spectrum of situations, the DNA research will prescribe the nuclear forces
and weapons needed by the Pacific area commanders.

e. (U) Conversion of existing, proven radiation source Research and Development capabilities into testing facility
form for nuclear weapons effects simulation, research, and testing.

f. (U) Multiple underground test events for research of system generated electromagnetic pulse, cratering physics, and
test techniques for evaluating the X-ray response of military systems and major refurbishment and modification of facilities and
instrumentation at the Nevada Test Site. Above ground tests for blast and shcik support lo all Services and for expansion of the
technology base on high latitude nuclear burst effects on communications.

g. (U) Emphasis has been placed on examination of nuclear weapons effects on alternate basing options for the M-X
missile and associated protective systems.

h. (U) Building of a Department of Defense Operational Test Site to exercise and evaluate physical security systems.

i. (U) Increased emphasis on electronics hardening technology. In particular, we will initiate a substantial effort
to support hardening Very High Speed Integrated Circuit (VHSIC) parts to the effects of ionizing radiation.
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(U) Program Element: #6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 Defense Nuclear Agency (U) Budget Activity: #1 Technology Base

2. (U) Specific and detailed descriptive summaries, by project, follow the summary of this program element.

E. (U) OTHER APPROPRIATIONS:

($ in Thousands)
FY 1981 FY 1982 FY 1983 FY 1984

500 ?00 8500

(U) Military Construction

(a) (U) FY 1982 - Wall and roof insulation for the
Armed Forces Radiobiology Research Institute
(AFRRI)

(b) (U) FY 1983 - Construct a storage building for

the AURORA facility.

(c) (U) FY 1984 - Upgrade mechanical and electrical
system at the AFRRI.
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DEFENSE NUCLEAR AGENCY

FY 1983 RDT&E Descriptive Summary

(U) Project #: N (P) Title: Aerospace System Vulnerability and Hardening

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

F. (U) DETAILED BACKGROUND AND DESCRIPTION:

1. (U) This project provides the nuclear and directed energy weapons effects information and simulation test techniques
needed for the design, development, evaluation, and testing of strategic and tactical missiles, aircraft, and tactical ground
systems that may be exposed, while in operational use to nuclear and directed energy environments. The objectives of the pro-
gram are to supply missile, aircraft, and tactical equipment designers/developers and operational planners with nuclear weapons
effects information and simulation test techniques which:

a. (U) Predict, with confidence, the ',last, thermal, X-ray, dust and hvdrometeor environments resulting from the
detonation of strategic and tactical nuclear weapons.

b. (U) Permit the design, test, and evaluation of the effects of nuclear and directed energy environments on personnel
protection and weight critical missile, aircraft, and tactical ground systerr.i components and structures.

2. (U) The program is accomplished by developing and evaluating new, hardened materials, concepts and structura! lesigns
for operational and advanced missile, tactical ground systems and aircraft; bv characterizing, modeling, and simulating the
directed energy, nuclear and hvdrometeor environments of interest; by evaluating the degradation of missiles (including their
accuracy), aircraft and tactical ground systems operating in these environments in a protracted nuclear war and by correlating
the data obtained from laboratory simulations and high explosive tests with underground nuclear tests to provide hardness verifi-
cation. Success is measured by the extent to which the products of this research are used by system designers and developers,
and by operational planners for systems employment.

439

7



II

Ct 4 N (U) Title: Aerospace Systems Vulnerability and Hardening

Program Element i: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA,

(U) DoD Mission Area: 1540 - Defense Nuclear Agency (U) Budget Activity: :1l - Technology Base

ELATED ACTIVITIES: The results of this work are applied directly to such strategic systems as the.
and such advanced systems and components as the

This
ovides essential inputs for th, programming of strategic nuclear engagement scenarios, special interpretations M1
ce data based on nuclear weapons effects applications, and national policy formulation for use in defining the stratecic
tion talks (START).

DRK PERFORMED BY: Department of Defense (DoD) agencies, private 5ector contractors, Federal Contract Research Centers,
fit organizations.

L
T
) Principal DoD agencies include the Air Force Ballistic Missile Office; Air Force Materials Laboratory; Air Force

boratorv; Air Force Rocket Propulsion Laboratory; Air Force Holloman Test Center; Air Force Arnold Engineering Jevelop-
r; Army Nuclear and Chemical Agency; Army Ballistic Research Laboratories; Army Ballistic Missile Defense Systems
rmy Harry Diamond Laboratories; Naval Surface Weapons Center; and Naval Weapons Evaluation Facility.

U) Contractors, Federal Contract Research Centers (FCRC's) and nonprofit organizations, include Acurex Corp.; the
itary Aircraft Co.; Effects Technology, Inc.; General Electric Co.; Haveg Industries; Kaman Science Corp.; Lockheed
nd Space Co.; Science Applications, Inc.; TRW, Inc.; Calspan Corp.; California Research and Technology, Inc., Systems,
d Software; Particle Measuring Systems, Inc.; Williams International; General Research Corp.; Prototype Development
• Inc.; Physics International Co.; McDonnell Douglas Astronautics Co.; APTEK, Inc.; Aerospace Corp. (FCRC), and SRI
nal (nonprofit).

ROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

FY 1981 AND PRIOR ACCOMPLISHMENTS: Advances over the past ten years have resulted in the quantitative definition

/z
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(U) Project N (U) Title: Aerospace Systems Vulnerability and Hardening

(U) Program Element v: 6.27.15.H1 (U) Title: Defense Nuclear Agency (DNA)

(I') DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

of nuclear environments; the development of simulation test techniques/facilities; the establishment of damage prediction methods;

the development of hardened material and design concepts for application to strategic and tactical missiles and aircraft systems;
and the establishment of aboveground testing and analysis techniques to augment underground tests for verifying the nuclear hard-
nes of ;tratCgic missiles. These results have been applied to meet the required nuclear hardness and accuracy goals for United
Stat, intercontinental ballistic missiles and submarine launched ballistic missilLs; to improve the survivability of strategic
.irc( aft; and to assess Soviet aerospace systems capabilities. Recent accomplishments include: Advanced Missile Survivability

Fl yout); r -- Nuclear
lardness Evaluation Procedures to verify survivability by analysis and aboveground experiments; Aircraft Survivability Assessment
to gust loading; Development of an aircraft canopy fcr nuclear thermal protection; Demonstrated Reentry Vehicle X-ray Hardening

and Initiation of a Directed Energy Effects program to make hardened missile systems survivable to both
X-ray and laser effects.

2. FY 1982 PROGRAM: The M-X support program will demonstrater 1
components for missile launch under nuclear attack. rwill concentrate on further development of
the hvperballistic range to launch reentry vehicle models at the Arnold Engineering Development Center and on cruise missile

engine tests in blast and environments. The reentry vehicle antenna and missile booster components program will evaluate
new hardened materials and designs. Specialized materials for cockpit crew protection against multiple bursts will be tested in

the aircraft survivability program. Nuclear atmospheric test data on aircraft will be reviewed and correlated with aircraft
dynamic response analytical models. The Directed Energy Effects program will obtain the response of representative missile and
reentry vehicle proteLtive materialsr The MILL RACE drone flyby and ther -optical attenuation
experiment results will be correlated with analytical models.

3. FY 1983 PLANNED PROGRAM: Technological Nuclear Hardening and Survivability requirements for aerospace systems

will continue in FY 1983. -
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(U ) Project ii: N (U) Title: Aerospace Systems Vulnerability and Hardening

(W) Program Element 6.27.15.1 (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: It540 - Defense Nuclear Agency (U) Budget Activitv: *i - Technology Base

r
New initiatives requiring continued development are: M-X penetra-

tion aids, small missile and canister, tactical ground forces modernization; improved

- advanced composites for aircraft, and hardened fuze testing. Finally, as in the past, nuclear weapons effects

asessment and applications to operational planning and intelligence interpretations will continue on an ad hoc basis. The
compatbilitv of nuclear protectionr

4. (U) FY 1984 PLANNED PROGRAM: Technology requirements for tactical ground systems, missile systems, reentry vehicles,
and flight systems will continue in FY 1984. HURON LA.NDINC experimental results involving M-X subsystems, anti-ballistic missiles,

and advanced reentry veh iles will be correlated with analytical models. Experiments will be conducted to simulate the generation

of nuclear dust clouds verify nuclear cloud characteristic models. Blast and thermal effects of advanced flight systems
involving stealth design and material concepts will be investigated. Flight system vulnerability prediction codes will be corre-

lated with high explosive and ahoveground nuclear test data to improve prediction confidence. Directed energy weapon effects on
missile and aircraft systems will continue to be evaluated; prediction models will be developed and verification testing will be
conduc ted.

5. (U) PROCRAM TO COMPLETION: This is a continuing program. The assessment and application of nuclear weapons effects

information will be adjusted to meet current and new development needs as they occur.

6. (U) MIILESTONES:

FY 1982 a. Continue directed energy effects research to establish whether or not materials developed to

protect against nuclear threats "
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(L') Project #: N (U) Title: Aerospace Systems Vulnerability and Hardening

(U) Program Element fi: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: -540 - Defense Nuclear Agency (U) Budget Activity: : 1 - Technology Base

b. (U) Define the environment and nuclear induced structural loading for the anti-ballistic missile
interceptor and radar.

c. (U) Develop large-scale validation test methods for M-X missile components and reentry vehicle
antennas and field correlating experiments in the HURON LANDING underground test.

d. (U) Validate aircraft vulnerability prediction codes with drone flyby data and nuclear test data.

e. (U) Complete blast response sled testing of cruise missile class structure and propulsion system.

f. (U) Initiate new program for hardness requirements of secure land and airba~ed small missiles.

g. (U) Initiate new program for enduring survivability and reconstitution of tactical ground forces.

FY 1983 a. (U) Correlate atmospheric nuclear test data with aircraft weapons effects valnerability codes.

b. (U) Conduct blast and thermal survivability tests using advanced aircraft designs and composite
materials.

c. (U) Coordinate and conduct high energy laser effecis testing for the services to support research to
quantize laser interactions with materials and structures.

d. (U) Conduct MIDAS MYTH underground nuclear effects testing of advanced reentry vehicle and missile
materials.
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(U) Proiect 9: N (U) Title: Aerospace Systems Vulnerability and Hard nin,

(W) Program Element h: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 Defense Nuclear Agency (U) Budget Activity: Technology Base

($ in Thousands) COST TO

FY 1981 FY 1982 FY 1983 FY 1984 COMPLETION

7. () RESOURCES: Aerospace Systems Vulnerability
and Hardening 8,718 11,200 11,500 11,900 Continuing

a. BASIS FOR FY 1983 REQUEST: The FY 1983 request will support: (1) The continuation of the advanced missile surviv-
abilitV - program during the full scale engineering design phase, (2) the continuation of active, erosion resistant
nosetip and directed energy research, (3) the development and application of nuclear effects simulators, (4) the correlation of
aircraft and cruise missile response to nuclear loads, (5) the continued adaptation of nuclear weapons effects information and
related hardware/software to current, high priority problems in need of solution, and (6) expansion of the data base for tactical

ground system effects in a protracted nuclear war.

b. (U) BASIS FOR CHANGE IN FY 1983 FROM 1982: No significant increase occurs for this project, but programmatic progress
in directed energy effects research and nuclear weapons effects simulators have resulted in funding level adjustments. New
initiatives into the phenomenology of nuclear weapons effects on tactical mobile ground systems and the required hardening to

attenuate those effects have also contributed to funding adjustments.
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DEFENSE NUCLEAR AGENCY

FY 1983 RDT&E DESCRIPTIVE SUMMARY

(THIS SIJMARY IS UNCLASSIFIED)

Project 0: 0 Title: Command, Control, and CoMM nat.ons (C
3)

Program Element : 6.27.15.H title: Defense Nuclear Agency (DNA)

DoD Mission Area: #540 - Defense Nuclear Agency Budget Activity: #1 - Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION:

1. The objective of this project is to support and assist the Services, Commanders-in-Chief, and agencic.s of the Department
of Defense in the implementation of nuclear weapon effects protection for all C

3 
assets, by development of protection technology

and procedures and tests for validation and maintenance of protection.

2. The objective is accomplished by (1) assimilating the nuclear survivability assessment methods and technology, evaluating
their effectiveness and discarding those that do not contribute to survivability enhancement; (2) developing new methods and
technology and exercising them on representative C

3 
systems; (3) incorporating results into a data base supporting survivability

enhancement standards and practices; and, (4) maintaining the data base for the use of Department of Defense activities. The
technology, procedures, practices, and standards will be shared, as appropriate, with the North Atlantic Treaty Organization (NATO)
and other United States Allies. The results of this program provide a direct input into the design of future C

3 
systems and faci-

lities and will provide guidelines and practices for enhancing the survivability of existing assets.

C. RELATED ACTIVITIES: This project provides support to the Department of Defense, Defense Agencies, NATO and Service-funded
activities in determining the effectiveness of tactical and strategic communications systems when stressed with environments pro-
duced by nuclear weapons detonations.

H. WORK PERFORMED BY: Department of Defense agencies, nonprofit organizations, and civilian contractors. Nonprofit organiza-
tions include SRI international, and the Georgia Institute of Technology's Engineering Experimentation Center. Civilian
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Project i: 0 Title: Command, Control, and Cormunications (C
3
)

Progra" Element 6.27.15.1! Title: Defense Nuclear Agency (DNA)

DoD Mission Area: #540 - Defense Nuclear Agency Budget Activity: 'l - Technology Base

contractors include R&D Associates, Boeing Aerospace Corp., Mission Research Corp., Kaman Sciences (TDMO), IRT Corp., Booz-Allen

I Hamilton, Rockwell International, and Science Applicatiorns, Inc.

I. PROGRM! ACCOMLIShMENTS AND FUTRE PRO(;RAMS:

1. FY 1981 AND PRIOR ACCOMPLISMIENTS: The groundwork for this project was laid in past programs where techniques and test

equipment were developed to perform nuclear weapons effects vulnerability assessments of continental United States and Pacific
Command (PACOY) communications networks. Basic electromagnetic pulse (DIP) assessment technology and network end-to-end evalua-

tion techniques were developed under these programs. Facility vulnerability data were obtained as well as information on the
wide variation in configurations and installation practices that exist and which complicate the development of uniform protection

criteria. An evaluation of the nuclear survivability of the communications supporting the release and employment of theater
nuclear weapons was completed. A program to assist the North Atlantic Treaty Organization (NATO) in the development of a surviv-

ability program for their C
3 

systems was initiated focusing principally on protection technology for DIP. A program to develop
FMV life cycle protection costs for communications facilities supporting the Worldwide Military Command and Control System was

initiated.

2. FY 1982 PROGRAm: Efforts in FY 1982 will concentrate on two main areas; (1) development and evaluation of F_4P prtection
validation assessment and test procedures (protocols) to be used for demonstration of the achievement of protection, and (2) the

acquisition of data relating to the performance and cost of alternative protection concepts installed at C
3 
facilities. These

major activities will provide data to support development of hardness assurance maintenance and surveillance programs necessary

to maintain integrity of protection, will identify operational constraints which degrade protection or impact cost of mainte-
nance, and provide opportunities for certification of protocols on protected facilities. Life cycle cost data will be collected
at four PACOM facilities protected as part of the DNA project and additional facilities protected by PACOM. Protection and ini-
tial evaluations will be completed in FY 1982. Protection validation protocols, initiated last fiscal year, will be initially

tested by applications to these facilities and requirements for improvement and refinements will be identified. Data will be
collected on performance, maintainability, reliability, and completeness of protection measures as well as costs to maintain and
refine protection as it degrades. These data will serve as valuable inputs to a protection handbook for new facilities to be
initiated this year (as a forerunner to a Military Standard for DIP Protection), and the collective results of the project support
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Prolect 0 Title: Command, Control, and Communications (C
3
)

Program Element 6.27.15.H Title: Defense Nuclear Agency (DNA)

DoD Mission Area: i-540 - Defense Nuclear Agency Budget Activity: l - Technology Base
I

DNA's technical management of a National Communications System program to evaluate feasibility of electromagnetic pulse (EM)
protection of the Nation's common carrier telecommunications, an initiative undertaken to support the National Security Council/
Presidential Directive-53 (NSC/PD-53). A program examining potential conflicts between existing military standards and Df4 pro-
tection requirements will be completed and will identify issues that will need to be addressed by electronics community before
an E'T protection military standard is developed. Data from Service agencies and government contractors are being collected and
or anized to provide a single reference point for information concerning threshold levels for upset and damage of communications
piece parts and equipment.

3. FY 1983 PLANNED PROGRAM: Evaluation of the adequacy of assessment and testing methods will continue, through application
to the Pacific Command (PACOM) protected facilities, and will be refined and modified as needed. Planning for final certifica-
tion of the protocol will be initiated to ensure technical issues are addressed in threat level testing to be conducted as part
of DNA's support to the NSC/PD-53 program. EMP Protection Handbook for C

3 
facilities will be completed for use for new construc-

tion, and initial frameworks for military standards will be developed. Initial evaluation of potential MP vulnerabilities in
national electric power distribution systems as they relate to enduring C

3 
will be produced. Data on effectiveness and cost of

alternative methods for installing shielding in new and existing communications facilities will be collected and published. Exam-
inations of the feasibility and practicality of simple EMI' C

3 
test bed will continue with emphasis on testing requirements.

4. FY 1984 PLANNED PROGRAM: The program for FY 1984 will continue to emphasize development and certification of protection
technology and verification methods for EMO protection of vital C

3 
facilities. Technology developed under this project will be

used by Services and agencies to develop EMP protection strategies, cost estimates, and develop hardness assurance and surveil-
lance operational and maintenance requirements necessary to maintain protection. This continuing evaluation of technology will
be applied as required to existing facilities and equipment to gain information relating to adequacy and applicability, to assist
operators in understanding vulnerabilities, and in the development of protection programs.

5. PROGRAM TO COMPLETION: This is a continuing program. The level of effort will be programmed to that necessary to obtain
nuclear vulnerability data, to incorporate refined nuclear vulnerability tools, and to refine practices, procedures, and standards
to maintain the survivability of C

3 
supporting the Nation's Armed Forces.
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Project #: 0 Title: Command, Control, and Communications (C
3
)

Program Element #: 6.27.15.H Title: Defense Nuclear Agency (DNA)

DoD Mission Area: #540 - Defense Nuclear Agency Budget Activity: #1 - Technology Base

6. MILESTONES: Changes from the January 1981 submission are attributable to a maturing of the program based on data received
since January 1981. Changed milestones more clearly define the program in follow-on years and reflect re-emphasis.

FY 1982 Initiate development of electromagnetic pulse (EMP) protection validation protocol. Complete in-residency
support to the North Atlantic Treaty Organization (NATO) Survivability Section. Collect life cycle cost data on EM] protected

facilities. Initiate development of E] Protection Handbook.

FY 1983 Initiate military standard for EMP protection specifications. Evaluate efficiency and effectiveness of hardness

assurance methods. Assist Services, Department of Defense agencies and others in applying EM? protection strategies. Acquire
EO protection data, life cycle cost data. Refine and test validation protocols.

FY 1984 Complete assessment of EMP vulnerabilities of national power grid facilities. Publish first version of EM]

protection military standard. Assist Services, Department of Defense agencies and others in applying EMP protection strategies.

($ in Thousands) COST TO
FY 1981 FY 1982 FY 1983 FY 1984 COMPLETION

7. RESOURCES: Command, Control, and Communications (C
3
) 4,962 7,900 9,200 9,800 Continuing

a. BASIS FOR FY 1983 REQUEST: The FY 1983 request will provide funds for the further refinement and application of the
C
3 
assessment methodology, and the development of EMP protection handbooks and specifications or military standards. Programs

were developed through analysis of agency and Service needs for technology development. The methodology and tools for C
3 

EMP

protection validations will be refined as data become available and as they apply to perform system level assessments. Work
toward the development of EM] protection concepts and specifications will be continued with the goal of developing appropriate

military standards and configuration management practices.

I I

A '

448,w m nm nn n ndm m mm ~ nnunu un I ~ nm~



Prolect 0 Title: Command, Control, and Communications (C3 )

Program Element ik: 6.27.15.H Title: Defense Nuclear Agency (DNA)

DoD Mission Area: #540 - Defense Nuclear Agency Budget Activity: #1 - Technology Base

b. BASIS FOR CHANGES IN FY 1983 FROM FY 1982: The FY 1983 effort places emphasis on protection and standards development,
is well as practices and procedures for hardness maintenance and surveillance. This effort was initiated in FY 1978 at embryonic
irogram levels. Data gathered in experiments conducted under project G, Effects Simulation Using Radiation Simulators, and those
3btained fror feasibility experiments sponsored by other agencies, will be the principal sources of information for products to be
leveloped under this project category, and are essential to develop a comprehensive protection strategy, and results in FY 1983
,equirements under this project. Significant efforts in nuclear weapons effects on elements of C

3 
systems are also conducted under

)roject S, High Altitude Phenomenology and Applications, and project I, Effects Simulation Using Natural Disturbances.
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DEFENSE NUCLEAR AGENCY

FY 1983 RDT&E DESCRIPTIVE SUMMAR
°

(U) Project #: P (U) Title: Effects/Vulnerability Assessment

and Data Evaluation

(U) Program Element 8: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: 0540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

F. (U) DETAILED BACKGROUND AND DESCRIPTION:

1. (U) This is a key element in the technical direction of a balanced--responsive to current Service requirements and

anticipated future needs--DNA Research, Development, Test and Evaluation (RDT&E) program. Develop new ideas and advanced

theoretical nuclear weapons anO radiation effects concepts for application to theater and strategic policies, and enhancement

of system survivability and effectiveness in a nuclear environment.

2. (U) Collect, assess, and disseminate the results of the overall DNA RDT&E program using the Department of Defense

Nuclear Information and Analysis Center, and develop nuclear weapons storage site survey reports for integration of the

Department of Energy's Atmospheric Release Advisory Capability into response plans for potential nuclear weapon accidents.

G. (U) RELATED ACTIVITIES: This project supports all Department of Defense activities concerned with nuclear weapons

effects. Specifically, this project supports the various Military Services' requirements for nuclear weapons effects

information.

H. (U) WORK PERFORMED BY: Civilian contractors and nonprofit organizations.
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(U) Project 0: P (U) Title: Effects/Vulnerability Assessment

and Data Evaluation

(U) Program Element A: 6.27.15H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: 4540 - Defense Nuclear Agency (U) Budget Activity: A1 - Technology Base

I. (U) Contractors include: Analysis and Technology, Inc.; The BDM Corp.; Control Data Corp.; Kaman Sciences Corp.;

Lulejian Associates, Inc.; Pacific-Sierra Research Corp.; R&D Associates; Science Applications, Inc.- and Systems Planning

Corp.

2. (U) Nonprofit organization is IRI International.

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 AND PRIOR ACCOMPLISHMENTS:

a. (U) Determined likely failure modes, nuclear hardening technology requirements, and hardness validation methods

for the proposed Low Altitude Defense System (LoADS) design and booster.

b. (U) Identified nuclear survivability issues (electromagnetic pulse and transient radiation effects on

electronics) and developed a comprehensive simulation development and technology program for the M-X design review and

full-scale development.

c. (U) The Department of Defense Nuclear Information and Analysis Center (DASIAC) supported the Nuclear Test

Personnel Review--a nationwide study of the lasting effects of nuclear radiation on humans, and correlated the Mt. St. Helens
volcano energy release to nuclear explosions.
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(U) Project #: P (U) Title: Effects/Vulnerability Assessment
and Data Evaluation

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: A540 - Defense Nuclear Agency (U) Budget Activity: *1 - Technology Base

d. Determined aircraft hardening requirements Jand

developed methods to test aircraft vulnerability to blast and thermal radiation.

e. (U) Improved nuclear planning capabilities, especially in the Supreme Headquarters Allied Powers Europe by
exploiting automatic data processing and a solid-state hand-held calculator.

f. (U) Targeting methodologies to increase deterrence of strategic forces were developed. Specific efforts
included developing blocks of facilities which can be targeted to meet specific, limited objectives, and developing a means of
rapid weapon retargeting and reallocation.

g. (U) Developed techniques to predict the response of command, control, and communications facilities to the
electromagnetic pulse (EMP) produced by high-altitude niiclear detonations.

2. (U) FY 1982 PROGRAM:

a. (U) In support of the Air Force, formulate comprehensive nuclear weapons effects technology and hardness
validation programs to support recent M-X decisions and identify nuclear vulnerabilities of candidate M-X cormand, control,

and communications systems.

b. (U) Develop concepts to resolve the uncertainties in the ground shock and cratering effects of nuclear weapons.

c. (U) Recommend techniques for aircraft electromagnetic pulse hardening and hardness validation, and identify
penalties for hardening new configurations (low radar cross-sections) and materials (composites).
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(U) Project #: P (U) Title: Effects/Vulnerability Assessment
and Data Evaluation

(U) Program Element 4k: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: 0540 - Defense Nuclear Agency (U) Budget Activity: 01 - Technology Base

d. (U) Develop nuclear weapon storage site survey reports and capability to plot and rapidly display nuclear
accident effects tailored to site-specific topography, demography, and geography.

3. (U) FY 1983 PLANNED PROGRAM:

a. (U) Evaluate effect of nuclear weapons on, and mitigation techniques for, emerging communications and
intelligence systems (e.g., space-based synthetic aperture radars, and reconstitutable satellite systems).

b. (U) Determine the effects of atmospheric nuclear detonations t the signal propagation of very low frequ,'ncy
phased-array, reconstitutable extremely low frequency technologies, and infrared surveillance systems.

c. (U) The Department of Defense Nuclear Information and Analysis Center (DASIAC) will continue to analyze and
disseminate information from underground and high explosive tests and laboratory simulations.

d. (U) Develop technical approaches aimed at electromagnetic pulse hardening and hardening validation for fixed
and mobile ground command, control, and communications systems.

4. (U) FY 1984 PLANNED PROGRAM: Initiate new research efforts to investigate those areas of interest that result from
the outgrowth of prior year efforts and new developments, both foreign and domestic, in nuclear weapon effects.

5. (U) PROGRAM TO COMPLETION: This is a continuing program.
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ject 0: P (U) Title: Effects/Vulnerability Assessment
and Data Evaluation

Program.i Element #: 6.27.15.H (1) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Buaget Activity: #1 - Technology Base

(U) MILESTONES: There is no significant change in project iileton~s fw-vi the January 1981 submission.

FY 1982 (U) Investigate and assess major system and policy nuclear wePoDWI, cfferts problems.

FY 1983 (U) Investigate areas that result from an outgrowth, of pri.or effort-;, breakthroughs in the related
4ies, and new developments in nuclear weapons effects.

FY 1984 (U) Begin to develop improved design concepts for flexible response options.

($ in Thousands) COST TO
FY 1981 FY 1982 FY 1983 FY 1984 COMPLETION

(U) RESOURCES: Effects/Vulnerability
Assessment and Data Evaluation 12,192 19,057 20,300 22,347 Continuing

a. (U) BASIS FOR FY 1983 REQUEST: Support efforts in the application of nuclear weapons effects technology to
,stem development and deployment. A relatively small part of the effort is applied to dissemination of the results of
,eapons effects development.

b. (U) BASIS FOR CHANGE IN FY 1983 FROM FY 1982: Programmatic progress and adjustments in overall priorities
Ited in minor adjustments to the funding level for this project.
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D EESE NUCLFAB AE':VY

FY 1983 RDC&E CESCR!PTIVE SUtrJ -ARY

-ro.ect #: f (U) Title: High !ltitude Phenomenolog- an! ArlI is

(U) Program Element #: 6.27.15.H (U) Title: Defense n;uclear Agencv rPUA

(U) DoD :Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: Il - Technology Base

F. (U) DETAILED BACKGROUND AND DESCRIPTION:

1. (U) The objective of this Project is to provide the capability to evaluate the performance of ani t- develor Miticat'on
techniques for communication, navigation, radar, optical and infrared systems in a nuclear environment. The nuclear disturbed
atmosphere is defined and interaction of systems with that medium is assessed. Nuclear weapon debris motion and distribution
and the resultant atmospheric ionization, striation, and infrared emission phenomena as a function of time are calculated. The
results are compared with experimental data.

2. The objective is accomplished through a series of theoretical and modeling programs that are coordinated with the
experimental programs of other projects, e.g., Effects Simulation Using Natural Disturbances. Experimental data also are obtained
from pastr nuclear events and ubsequent laboratory investigations and field measurement exoeriments. The
results are applied to system design specifications, nuclear mitigation technique development, and models to determine system
performance in various nuclear warfare scenarios.

G. (U) RELATED ACTIVITIES: This project supports Service activities by providing predictions of the effects of endoatmospheric
and exoatmospheric nuclear explosions, This effort includes the use of phenomenology application codes, monitoring research in
atmospheric phenomena, reporting on potential defense related problems and application, and maintaining generic handbooks and
reference documents pertaining to atmospheric nuclear effects. Data provided by the pro.ect are necessar . to determine the
effectiveness, to assist in the design of, and to develop mitigation techniques for:

1. (U) Command, control and communications (C
3
) activities conducted in support of the National Command Authorities and

strategic and theater nuclear forces.

I !..

t a



.4

* 1

Project S (U) Title: High Altitude Phenomenology and Applications

(U) Program Element -: 6.27.15.H (U) Title: Defense Nuclear Agency- (D':A)
(U) DoD .ission Area: #40. - Defense Nuclear Agency (U) Budget Activity: #i - Technology Base

-. sensors which rive early warning of enemy missile attack. Future systems might provide damage
asseosment following strategic nuclear exchances and/or other surveillance applications.

3. (") New communications concerts emoloying adaptive high frequency, ground wave, and meteor burst techniques.

(U) Data modulation techniques that provide nuclear propagation effects mitigation without compromising electronic
counter-countermeasures of advanced communication systems.

r
. (U) Precursor nuclear weapon detonations which may be used by strategic missiles as a penetration aid against defended

targets.

H. (U) WORK PERF0M:.D BY: Department of Defense (DoD) laboratories and facilities, other United States Government agencies,
civilian contractors, education institutions, and nonprofit organizations.

1. (U) Princiral Department of Defense agencies include Air Force Geophysics Laboratory; Naval Research Laboratory; Air
Force Weapons Laboratory; and Naval Ocean Systems Center.

2. (U) Other United States Government agencies include National Oceanic and Atmospheric Administration; National Aeronautics
and Space Administration; and the Institute for Telecommunications Sciences.

3. (U) Contractors include ESL, Inc.; General Electric Co.; General Research Corp.; Lockheed Missile and Space Co.;
:ission Research Corp.; Science Applications, Inc.; Pacific Sierra Research Corp.; Physics Dynamics, Inc.; JAYCOR; Berkeley
Research Associates; KAMAN Sciences Corp.; IRT Corp.; SRI International; and SANDIA Laboratory.
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(U) Proect # S (U) Title: High Altitude Phenomenology and Arr ications

(U) Program Element #: ".27.15.H (U) Title: Defense Nuclear Agency, (DNA)

(U) DoD Mission Area: #54C - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

1. (U) PROCRAM ACC0H.LISHT,=TS AJ:D FUTURE PROGPAMS:

1. FY 1981 AND PRIOR ACCOILIlSHI-S1TS: This project has supported the development and exploitation of theoretical
techniques designed to provide an understanding of the processes that follow atmospheric nuclear detonations. The performance
of cormmunication, navigation, radar, optical, and infrared (IR) systems in this environment were evaluated. Effects that can
influence system performance (especially communication links and M -) for extended periods of time
were emphasized. Computer codes developed in previous years to provide predictions of nuclear environmental data were revised,
ulgraded and extended in both time, spatial, and spectral capability.

2. FY 1982 PROGRAM: A three-dimensional extremely low frequency (ELF) code will be further refined. Modeling of
transverse electric (TE) very low frequency (VLF) propagation is being made to support TE mode capability for present and future
airbore systems. Assessment of various adaptive high frequency (AHF) trans and po.' attack communication systems will continue
to include candidate very high frequency (VHF) systems of interest to the Defense Communications Agency (DCA), the Minimum
_ssential Emergency Communications Network ('.T:ECN), and the World Wide Command of Strategic Air Command (SAC). Evaluation of
data from field experiments and nuclear tests will proceed. The results will be used to develop techniques r

Nuclear environment prediction capabilities will be upgraded for continental sized multiburst scenarios
with emphasis on lower ionospheric and/or high latitude scenarios. Radar and optical systems codes for nuclear effects will be
improvcl to include state-of-the-art radar propagation and systems models for ballistic missile and surveillance system applica-
tions. Theoretical research and field measurements of infrared (IR) structure will continue. A program will be initiated to
understand and predict plasma structure in the first minutes after a high altitude nuclear explosion. This structure may
influence later time signal scintillation producing structure and change current effect predictions.

3. FY 1983 PLINED PROGRAM: The effects of off path ionospheric irregularities will be evaluated using the three-
dimensional extremely low frequency (ELF) propagation code. The results of propagation experiments during solar flare disturbances
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(U) Project #: S (U) Title: High Altitude Phenomenology and Applications

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Arency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Tecl.nology Base

of the ionosphere will be compared with code predictions.

Link performance investigations of selected satellite systems in nuclear scenarios will be assessed and mitigation techniques
will be evaluated. Detailed comparison of field experiments and performance data will continue. Nuclear prediction programs will
be extended to include a capability to calculate the effects of a burst at high altitude and high magnetic latitude. Experimental
data will be evaluated. Early time plasma structure evaluation will proceed as will support of early time experiments. Multiple
burst interactions will be investigated. r Emphasis on spatial spectral, and
temporal aspects of infrared (IR) emissions will increase as data from IR field experiments become available during this time
!eriod. Nuclear induced emissions in the long wavelength IR (LWIP) regions between micrometers will receive prime
emphasis. Measurements of a few critical atmospheric reaction rates will continue.

4. (U) FY 1984 PLANNED PROGRAM: 'he incorporation of field simulation results into the data base will continue. This effort
will result in an improved and comprehensive prediction capability for assessing communications systems. Emphasis will be on
ionospheric propa'ation from extremely low frequency (ELF) through very high frequency (VHF), satellite communications, naviga-
tion systems, and space based radar, as well as long wavelength infrared (LWIR) systems. Emphasis will be placed on transfer of
technology to systems program offices. Mitigation techniques will be tested against predictive codes and data rrocessing algori-
thms intended to be resistant to perturbations produced by nuclear effects will be devised.

5. (U) PROGRAM TO C0MPLETION: This is a continuing program.

6. (U) MILESTONES:

FY 1982: (U) Predictive code refinements include addition of dust, improved algorithms, long wave infrared (1WI)
effects, multiburst effects on satellite communications, initial incorporation of high altitude and high magnetic latitude bursts.
Assessment of network degradation of low altitude air defense radars, Defense Support Program Mobile Ground Terminals and adaptive
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CU) Project #: S (U) Title: High Altitude Phenomenology and Applications

U) Program Element #: 6.27.15.H U) Title: Defense Nuclear Agency CDDA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

high frequency (CmF) communications systems. Testing of AHF systems and calculation of nuclear effects on millimeter wave radars
and candidate submarine launched missile guidance update systems.

FY 1983: (U) Provide radar propagation degradation and vulnerability assessment support to the ballistic missile
:efense (BID) Low Altitude Defense System (LoADs). Complete preliminary long wave infrared (R) assessment capability and in-
corporate results of field experiments in predictive codes and system models. Complete Spatial and Spectral infrared Experiment
L2PIRE) data assessment and apply results to earth limb-viewing infrared systems. Calculate mission performance of selected
satellite systems in multiple burst nuclear scenarios. Com'l'te evaluations of space based radar links in nuclear environments
and the development of methods to improve performance. Pei-rm follow-on calculations for AF systems, based on actual perfor-
mance of airborne units operating in ambient environments. 14efine very low frequency (VF) extremely low frequency (ELF)
spherical wave code to include a scatter model for ionizatic.i patches at D and E region altitudes. Perform follow-on calcula-
tions for adaptive high frequency (AHF) systems, based on actual performance of airborne units operating in ambient environments
(:;c-w Look). Complete evaluations of AHF systems field test program showing most relevant aspects for stressed propagation
environment and suggested mitigation measures.

FY 1984': (U) Design, evaluation, and mitigation of selected satellite command, control and communications (C
3
)

radar systems will continue. integrate results of early time structure investigations into high altitude nuclear scintillation
effects codes if necessary. Complete assessment of rocketborne electron accelerator spectral data and apply results to predict-
ion of IR emissions from r avily dosed regions. Update modeling of spectral, spatial, and temporal character of long wavelength
irnfrared (LWIR) processes based upon data from satellite and rocket measurements. Perform follow-on calculations of AHF systems,
based on actual performance of airborne units operating in ambient envitonments.

($ in Thousands) COST TO
FY 1981 FY 1982 FY 1983 FY 1984 CO.9xLETION

(U) RECOUBCES: High Altitude Phenomenology 6,537 8,400 11,000 11,100 Continuing
and Applications
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(U) ?roject #: S (U) Title: High Altitude Phenomenology and Applications

Program Flement #: 6.27.15.t (U) Title: Defense Nuclear Agency (DINA)

(U DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget :'ctivity: #1 - Technology Base

a. (U) BASIS FOR FY 1983 REQUEST: Data from experimental programs will be available and will be arplied to the validation
of techniques used to predict nuclear weapons effects on satellite communication links, radar, infrared (IF) and other strategic
-ind theater communications systems performance.

b. U) BASIS FOR CHANGE IN FY 1983 FROM FY 1982: Added emphasis has been placed on theoretical efforts in satellite
communications, space based radar, operations in polar/high latitude regions, and long wavelength infrared (LWIF) areas. Th
remainder of the program will be at approximately the same level of effort as the previous year. This theoretical work, combined
with the experimental data from Project I, will permit the prediction of nuclear effects on leveloring communications and
surveillance systems as well as space and ballistic missile defense systems. The predictions will aid in system design, nuclear
capability assessment and nuclear mitigation developmer'.
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DEFENSE NUCLEAR AGENCY

FY 1983 RDT&E DESCRIPTIVE SLMARY

(1') Project 11: T (U) Title: Laboratory Radiation Simulator Development

(U) Program Element 1k: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: .i540 - Defense Nuclear Agency (U) Budget Activity: fI - Technology Base

V. (V) DETAILIE) BACKGROUND AND DESCRIPTION: The overall objective of this project is to nrovide laboratory radiation sources to
.mpport design, development, and testin of strategic missiles, satellites, and ground-based communication systems, from the piece
part through the full-scale system level. These weapons effects simulators are used to demonstrate that systems meet their hardness
a.d survivability specifications. The most important radiation effects to be simulated are caused by X-rays. They include thermo-
nu'chanical shock, high-altitude electromagnetic pulse (EMP) effects, system generated FMP (SGEHP), ionization effects, and source
region FMP (SREMP). This project includes construction and operation of laboratory radiation sources and development of technology
for more advanced facilities.

C. (I) RELATED ACTIVITIES: Radiation testing of components and systems is also performed using underground nuclear tests (UCTs).
IrmTs are the preferred testing method when high X-ray fluences are required over large areas, and when a small number of data points
is sufficient.

H. (U) WORK PERFORMED BY: Department of Defense agencies; civilian contractors; and educational institutions.

1. (U) Principal Department of Defense agencies include the Air Force Weapons Laboratory; United States Army Harry Diamond
Laboratories; and the Naval Research Laboratory.

2. (U) Contractors include Advanced Research and Applications Corp.; JAYCOR, Inc.; Lockheed Palo Alto Research Laboratory;
Maxwell Laboratories, Inc.; Physical Dynamics, Inc.; Physics International Co.; Pulsed Sciences, Inc.; R&D Associates; Science
Applications, Inc.; and Systems, Science and Software.
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(I Project T (U) Title: l.aboratory Radiation Simulator Development

(U) Program Element '4: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) Do) Mission Area: *'540 - Defense Nuclear Agency (U) Budget Activity: fil - Technology Base

3. (U1) ducational institutions include the University of California (Lawrence Livermore National Laboratory and Irvine).

f. (U) PROGRAIM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 AND PRIOR ACCOMPLISIENTS: For the past several years, plasma heating techniques have been examined for pro-
luction of soft X-ray yields. The overall goal is to develop laboratory X-ray sources capable of testing satellites for prompt
-ray effects, particularly system generated electromagnetic pulse (SGEMP). Most existing laboratory radiation sources employ the
.rtmsstrahlung process for X-ray production whereby X-rays are produced by the sudden deceleration of electrons as they impact a
-_.tallic target. This process is relatively inefficient for generating low energy (soft) X-rays because the production efficiency
-ecreases markedly as the energy of the incident electrons decreases. For this reason, the advanced simulation program has empha-
ized other means of X-ray production which are not necessarily limited to the low energy conversion efficiencies -- less than one
)ercent of incident electron beam energy -- associated with the bremsstrahlung process at the energies of interest. One alternative
Tuthod utilizes the physics of radiating high temperature plasmas. A plasma is formed by electrically heating an array of wires or
p.puff of gas between the electrodes of a high power generator. This technique has produced X-ray yields with sufficient intensity

-and proper spectral quality to satisfy the goals of the Satellite X-ray Test Facility program.

a. X-ray outputs r  are required to satisfy the BACCARAT.long-term simulation objec-
Live One means of producing
these extremely high yields is

Such advanced concepts require ultra high power
n(.rgy sources to produce the required input conditions at the pellet target. These energy sources may be several years away from
reality. {1sinv the sme type of plasma X-ray sources developed for satellite testing, but with a softer spectrum, X-ray yields of
tore than have been produced to implode pellets. Experiments were conducted in both FY 1978 and FY 1q79 utilizing
:his driver on both glass and plastic pellet targets filled with a mixture of deuterium and tritium. These soft X-ray yields have
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(U) Project #: T (W) Title: Laboratory Radiation Simulator Development

(U) Program Element 4: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540- Defense Nuclear Agency (U) Budget Activity: .l - Technology Base

also been used directly to test small samples of reentry vehicle materials. Intense ion beam sources were also developed to implode
pellets and for direct simulation of thermomechanical effects in materials.

b. (U ) A %igorous program of advanced pulsed power development has been pursued during the past several years to provide
the technology required to permit the design and construction of more advanced and powerful electrical generators. Such machines
are necessary to drive advanced -imulation concepts experiments to levels where the viability of different X-ray production tech-
niques for BACCARAT applications , - be established. The PITHON superpower generator, initially a 4-terawatt (4x]0

1
? watts)

nichine, became operational in eal FY 1976. The 6-terawatt BLACKJACK 4 generator, first operational in early FY 1977, was up-
gaded to the 12-terawatt BLACKJAC 5 level in late FY 1978, and is presently the most powerful low-impedance machine in the world.
Pulsed electrical generators with output powers of approximately 100 terawatts (100x10

12 
watts) may be required to power X-ray

ources capable of exposing reentry vehicle systems to threat-level fluences. Inductive storage of energy is more compact, and, in
principle, less expensive than capacitive energy storage of the high energies necessary for pulsed power systems. Numerous induc-
tive concepts employing homopolar generators have been successfully demonstrated over the past decade. However, the primary diffi-
culty in applying inductive storage to high-voltage, short-pulse systems has been the inability to design a switching element
capable of carrying current for the relatively long times needed to charge the inductor and then open against high voltages, in
the short times necessary for effects testing applications (100-200xl0

-9 
seconds). An inductively driven test bed was fabricated

in FY 1978 to evaluate advanced switching techniques. A combined explosive switch/foil fuse/wire fuse performed well in tests up
to the 100-kilojoule level. More recently, the homopolar generator inductive/inertial energy storage system has been utilized to
test surge arrestors that have been designed to protect certain systems against source region electromagnetic pulse (SREMP) effects.
The homopolar system has provided a very low-voltage, moderate current, high-energy (approximately one megajoule), long-duration
(several milliseconds) pulse to stress the surge arrestors to levels beyond their design limits. Simulators for M-X in-place
testing have been designed and are being procured. The development of high-intensitv, large-area electron beam sources for com-
bined thermal/structural testing of systems, such as the M-X shroud and the TRIDENT II missile, will continue. Plans are underway
to modify the diodes of the PITHON and BLACKJACK 5 generators to provide high-voltage, megajoule, large-area (1-2 square meters)
electron beams for such applications.
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Project T (U) Title: Laboratory Radiation Simulator Development

(U) Program Element fi: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: P'540 - Defense Nuclear Agency (U) Budget Activity: :'1 - Technology Base

2. (U) FY 1982 PROGRAM: X-ray testing in support of both M-X and advanced ballistic reentry systems (ABRES) will be conducted
utilizing the plasma radiator sources developed for the Satellite X-ray Test Facility (SXTF). Small cassettes will be tested for
system generated electromagnetic pulse (SGEMP) effects on M-X m tissile-in-flight piece parts, and screening experiments will be
conducted on candidate M-X reentry vehicle heatshield material specimens. Attempts will be made to markedly harden the spectral
content from plasma radiators by investigating the use of both stainless steel wires and krypton gas. Pellet implosion experiments
will be conducted on the BLACKJACK 5 generator at power levels in excess of 10 terawatts (10xlO

1 2 
watts). Advanced pulsed power

technology will continue to be developed to permit the design and construction of high current generators in the 30-40 terawatt
(30-40xI0

1 2 
watts) range that will serve as useful driving sources for both plasma radiator and pellet compression experiments at

higher power levels. A segment of a proposed 30-terawatt modular system is presently under construction and will be tested to
demonstrate basic proof-of-principle feasibility. The BLACKJACK 5 generator is being modified to provide higher current, lower
impedance output. The last pulse-forming sections will be convoluted into two parallel outputs which then must be recombined in the
vicuum diode. If successful, this will provide an opportunity to conclusively determine whether peak current, or peak power, is the
&k-minant scaling parameter for radiative yields from plasma loads. The TRIDENT II inertial/inductive energy storage system will be
operated at the full design level of I terawatt. Higher power modules of up to 12 terawatts will be designed which, in turn, will
identify additional experimental work required on homopolar generator development such as voltage hold-off, brush current density,
and rotor speed. The construction of the two M-X simulators will be completed, and testing will begin.

3. (U) FY 1983 PLANNED PROGRAM:

a. (U) X-iay testing of M-X reentry vehicle material specimens and SGEMP testing of M-X missile-in-flight piece parts will
continue utilizing argon puff gas and calcium wire plasma radiators. The upgrade of the BLACKJACK 5 generator to the 16-20 tera-
watt (15-20xI0

1 2 
watts) level employing a partial pulse-line convolute will be completed in late FY 1982, and the first plasma

radiator photon experiments will be conducted at those elevated power levels with significant radiative yields anticipated from
stainless steel wires and krypton gas. Work will start on the design and construction of a 30-terawatt (30x10

1 2 
watts), high-

current generator suitable for driving advanced simulation concepts experiments to higher levels of interest. Either the fully
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modular or the hybrid (single machine/partially modular) pulsed power generator concept will be selected dependent upon the results
of the tri-plate modularized segment experiments and the BLACKJACK 5 convolute tests. Inductive/inertial storage systems delivering
qp to 10 megajoules of energy will be designed for surge arrestor testing and for excitation of buried cables. The source region
electromagnetic pulse (SREMP) simulator will be employed in tandem with an early time field illuminator system, developed bv the

Air Force, to test the M-X medium-frequency antenna for SREMP effects.

b. (U) Extensive BACCARAT classified concept experiments will be conducted on the BLACKJACK 5 generator at elevated power
levels (15-20 terawatts) after the upgrade has been completed. High-voltage and high-power ion beam experiments will be conducted
utilizing one or more arms of the conventional AURORA machine modified for maximum ion beam generation.

4. (U) FY 1984 PLAUNNED PROCRAIM: The construction of a higher-power, 30-terawatt (30xlO
2 

watts), low-impedance pulsed power
generator as a driving source for laboratory radiation simulator experiments will be completed by the close of FY 1984. Plasma
radiator source development experiments will continue to be performed utilizing the upgraded BLACKJACK 5 generators. Higher yields
from argon gas and meaningful harder spectral content outputs from stainless steel wires and krypton gas will enhance the capability
to perform meaningful X-ray and system generated FNP (SGMP) missile-in-flight experiments in support of M-X and other prospective
users. Combined thermal/structural effects testing of the M-X shroud will be performed utilizing the high-intensity large-area
electron beam sources recently developed. Classified BACCARAT concept experiments will be conducted at the 15-20 terawatt
(15-20x1012 watts) power level on BLACKJACK 5 and should produce data that indicates whether anomalous losses and other unexplained
problems associated with the basic inertial confinement fusion approach can be circumvented. The late-time SREMP simulator will
ountinue to be utilized to support the M-X program as directed by the Ballistic Missile Office. The inertial/inductive energy

storage technology will continue to be investigated for excitation of buried cables and surge arrestor testing.

5. (U) PROGRAI TO COMPLETION: This is a continuing program.
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6. (U) MILESTONES: Changes in milestones from the January 1981 submission are attributable to the decision to continue the

evelopment of advanced pulsed power technology to design a lower-risk, more economical, high-power machine, the decision to !evelop
high-intensity, large-area electron beam sources, and to concomitantly deemphasize inertial confinement fusion experiments; and the

cl, ision to build two different pulsed power systems to support M-X source region electromagnetic pulse (SRF_24
'
) testing.

FY 1982 (U) Perform X-ray testing of candidate M-X reentry vehicle heatshield materials on the BLACKJACK 5 generator.

Perform phenomenology experiments to determine system generated F-MP (SGEMP) effects on the '-X missile in-flight. Continue develop-
ing X-ray sources for pellet implosion experiments on the BLACKJACK 5 generator. Conduct focused ion beam experiments at high power
levels utilizing the AURORA generator. Complete the upgrade of the BLACKJACK 5 generator to include a partial convolute of the
witer pulse-line system. Complete the checkout and proof-of-principle demonstration for the first module of the modular simulator

concept. Operate the inertial/inductive energy storage system at output powers of I terawatt (lxl0
1 2 

watts). Complete the fabri-
cation of simulators for M-X validation testing applications. Begin the development of high-intensity, large-area electron beam

sources for combined thermal/structural testing of reentry vehicle and missile systems.

FY 1983 (U) Continue to perform X-ray and SGEMP missile-in-flight tests in support of '4-X. Begin the construction of a

30-terawatt, low-impedance generator. Test the M-X shroud for combined thermal/structural effects utilizing the newly developed,
high-intensity, large-area, electron beam sources. Perform validation testing of the M-X shelter and medium-frequency antenna
utilizing the 3-4 megajoule SREP simulator. Continue the development of plasma radiator photon sources by conducting experiments
at elevated power levels. Begin classified pellet compression experiments on the upgraded BLACKJACK 9 generator. Design inertial!

inductive qtorage systems for buried cable testing.

FY 1984 (U) Complete the construction of a 30-terawatt, low-impedance generator. Continue X-ray testing of M-X reentry

vehicle piece parts. Continue electron beam thermal/structural testing of missile and reentry vehicle systems. Continue the

I !
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development of plasma radiator photon sources of elevated power levels. Continue pellIt compression experiments at elevated power
levels. Conduct focused ion beam/planar target experiments on the high-voltage AURORA generator. Use the 3-4 mecajbule source
region electromagnetic pulse (SREMP) simulator to support M-X testing. Use the inertial/inductive storage system for surge ar-
restor and buried cable testing.

( in Thousands) COST 10
FY 1981 FY 1982 FY 1983 FY 1984 COMPLETION

7. (U) RESOURCES: Laboratory Radiation Simulator
Development 14,758 2,200 19,800 18,400 Cntinuing

a. (U) BASIS FOR FY 1983 REQUEST: The FY 1983 request will support four general areas. Approximately 401 percent will
be used to upgrade existing pulsed generator output capabilities and to develop a high-intensity, hot-filtered X-ray soure.
Nearly 20 percent will be used to develop plasma radiator X-ray sources and to support X-ray and SREMP testing for Y-X. Approxi-
mately 10 percent will be spent on development of experimental techniques capable of producing BACCARAT-level photon sourct.s. The
remainder will be spent on the development of a teansportable SREYP simulator for testing of Army tactical systems.

b. (U) BASIS FOR CHANGE IN FY 1983 FROM 1982: The increase in FY 1983 will be employed to develop transportable SREMP
simulator capable of testing Army tactical systems at levels of interest and to complete the development of a high-intnsity, hot-
filtered X-ray source for thermomechanical effects testing of inertial guidance systems.
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DEFENSE NUCLEAR AGENCY

FY 1983 RDT&E DESCRIPTIVE SUMMARY

(THIS SUMMARY IS UNCLASSIFIED)

Title: Biomedical Effects Research

.lement #: 6.27.15.H Title: Defense Nuclear Agency (DNA)

lission Area: #540 Defense Nuclear Agency budget Activity: #1 - Technology Base

BACKGROUND AND DESCRIPTION:

project provides data on the biological effects of nuclear weapons on the operational and medical aspects of military
esponses of personnel to radiation and blast are determined, the basis for responses are investigated, and methods for
responses are developed. Information obtained enables prediction of personnel combat task performance decrements and
casualty and risk criteria related to weapon employment, provides means to prevent, delay or treat the nuclear

defines the extent of long-term health effects related to low-level radiation exposures.

accomplished through experimental research programs, development of models for extrapolating laboratory results to
ational impacts, and evaluation and analysis of limited human information on nuclear weapons effects. Experimental
Lined using laboratory animal models ranging from cells through intact species subjected to simulated nuclear environ-
data form the basis for algorithms and mathematical models to predict the response of man as a function of task
and exposure conditions. Former Department of Defense participants in the 1945-1962 atmospheric nuclear tests are
.heir radiation doses determined, and the subsequent health experience of a significant sample evaluated.

LCTIVITIES: This project supports Service needs for information on the biological effects of nuclear environments for
through employment sequence. Planning for military operations requires irformation on individual and unit performance

a function of radiation dose, dose rate, and quality, time after expos:.--, and task complexity. Medical support for
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exposed persons requires a means of determining the exposure type, other injuries and best therapeutic measures. This project
provid-s biological data and technology for operational and medical planning.

H. WORK PERFORMED BY: Department of Defense and government Laboratories, nonprofit organizations, educational institutions and
civilian firms.

1. Principal DoD Laboratory is the '.-med Forces Radiobiology Research Institute (AFRRI).

2. Non profit organizations include the Lovelace Biomedical and Environmental Research Institute, Inc., Air Force School of
Aerospace Medicine, the National Academy of Scieices, National Research Council, and the University of Utah.

3. Contractors include Kaman-TEMPO, Science Applications, Inc., JRB Associates, JAYCOR, Reynolds Electrical and Engineering
Co., Inc., and Advanced Research and Applications Corp.

l. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 AND PRIOR ACCOMPLISHMENTS: Previous research has centered on defining radiation effects on performance capabilities
of individuals, determining the basis for performance decrement, developing treatment procedures for individuals irradiated in mid-
lethal ranges and documenting and evaluating DoD involvement in the atmospheric nuclear weapons t3sts. The quantitative and
qualitative responses of animals subjected to simulated weapons radiation spectra have been obtained and used to predict exposure
levels that will result in early transient incapacitation and permanent complete incapacitation for 50 percent of personnel so
exposed. Increased production and release of body biochemical substances and release of altered body cellular constituents have
been identified as a possible basis for decrement in nervous system integrity and decremented performance. An educational program
in nuclear weapons phenomenology and biological effects was presented to operational and medical personnel, students at Service
Academies, the Uniformed Services University of Health Sciences, and reserve units. Progress was made in the Nuclear Test Personnel

I
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Review (NTPR) program identifying Department of Defense participants in the atmospheric nuclear tests, determining their radiation
exposures and health experience since test participation, and documenting the activities performed during the tests.

2. FY 1982 PROGRAM: The Military Services require information concerning individual and unit performance degradation follow-
ing radiation exposures and the effect of partially degraded performance upon combat effectiveness. Animal models will be used to

quantify levels of radiation-induced performance degradation for specific tasks as a function of dose and quality, task complexity,
combined stresses, and time after exposure. The data will be correlated with combat task analysis to predict individual ineffec-
tiveness and extended to include predictions for units or crews. Blast biology studies will address the response of personnel as a
function of pressure wave characteristics to enhance casualty prediction techniques. Military Medical Departments need effective
procedures to determine the level of radiation exposure for individuals and for treating injured personnel. Biochemical mechanisms
responsible for radiation-induced injury in the central nervous system (brain), gastrointestinal system (gut) and hematopoietic
system (blood) will be determined and will provide a basis for estimating, under field conditions, exposure levels and degree of
injury. The results will be key to developing methods for treating radiation injury; the approaches to improved therapy procedures
and preventive means involve restoring critical body cells, preventing secondary bacterial infections, and increasing the effec-
tiveness of antidotes or radioprotectant compounds. DoD and the Military Services need information about long-term health effects
following low-level radiation exposures. The estimated 200,000 DoD participants in the 1945-1962 atmospheric nuclear test series
will be identified, their radiation doses determined, and the health experietice of a sample evaluated to determine if there is an
increased incidence of disease among them, and if so, whether it can be related to radiation received during the testing; the
ciroumstances of exposures will be documented in reports. Operational and medical military personnel need information on the
phenomemology and biological effects of nuclear weapons. An educational program in the medical effects of nuclear operations will
be presented to appropriate military personnel, and will be updated continually with results from research programs.

3. FY 1983 PLANNED PROGRAM: The FY 1982 research program will continue, with emphasis on unit performance degradation, injury,
and protection against and mitigation of deleterious effects. Levels of exposure involved in the research piogram will become
lower, as the threshold for radiation-induced performance degradation is approached. The Nuclear Weapons Effects model will be used
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to predict combat ineffectiveness, radiation sickness and other time dependent effects of radiation exposure. Work on combined
effects will be expanded. The role of altered cellular constituents in producing radiation injury will be established and applied
for developing biological dosimetry. Research on treatment of individuals exposed to lethal radiation levels will continue to focus
on enhancing recovery of remaining critical cells and more effective means of replacing depleted cells. Current blast casualty
criteria will be evaluated and revised where appropriate and additional research initiated concerning secondary projectile in-
juries. The research for the histories of Department of Defense activities in the atmospheric nuclear tests will be completed, most
reports will be published, and identification of participants and their doses will continue along with the health experience survey
of the sample.

4. FY 1984 PLANNED PROGRAM: The FY 1983 program will continue. The influence of physical and mental stresses on performance
decrements and the combined effects of chemicals and radiation will be evaluated. Research on enhanced therapy procedures for
:njury will include efforts to counteract immune responses and to enhance the permeability of cells to protective compounds.
Biological dosimetry efforts will continue. The final reports of DoD involvement in the atmospheric nuclear tests will be
published, all participants will be identified and their doses determined, and the health experience survey results evaluated.

5. PROGRAM TO COMPLETION: This is a continuing program.

6. MILESTONES:

FY 1982 a. Continue to quantify radiation-induced performance degradation and continue on-going long-range programs.

b. Implement program to determine unit combat ineffectiveness for operational situations.

c. Continue developing biological dosimetry techniques using biochemical constituents.

d. Develop improved procedures to store and preserve blood cells for use in post-irradiation treatment.
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Project: U Title: Biomedical Effects Research

Program Element 1: 6.27.15.H Title: Defense Nuclear Agency (DNA)

DoD Mission Area: #540 Defense Nuclear Agency Budget Activity: #1 - Technology Base

e. Complete research on Department of Defense activities in the atmospheric nuclear tests and publish reports.

FY 1983 a. Determine threshold levels for radiation-induced performance degradation for unit combat tasks and combine this
data with the effort on combined effects of radiation injury and stresses.

b. Determine biochemical characteristics of radiation-modified substances for biological dosimetry and test
.nethods to obtain high volume blood cell isolation and preservation.

c. Evaluate blast casualty criteria prediction tables.

d. Complete identification of DoD participants in atmospheric nuclear tests and continue health experience
sarveys.

FY 1984 a. Continue on-going long-range programs and incorporate additional data into the Comprehensive Personnel Nuclear
Weapons Effects Model to predict and describe expected effects on combat personnel with combined effects.

b. Develop animal models to determine postirradiation infection processes and role of cellular mechanisms in
recovery of radiation injury and begin screening radioprotectant compounds for effectiveness and toxicity.

c. Develop biological dosimetry procedures.

d. Complete determination of doses for DoD participants in atmospheric nuclear tests and continue health
experience survey. Determine dose-response curve for long-term effects and impact on current operations with nuclear weapons.
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Project: U1 Title: Biomedical Effects Research

Program Element 4: 6.27.15.H Title: Defense Nuclear Agency (DNA)

DoD Mission Area: #540 Defense Nuclear Agency Budget Activity: #1 - Technology Base

($ in Thousands) COST OF
FY 1981 FY 1982 FY 1983 FY 1984 COMPLETION

7. RESOURCES: Biomedical Effects Research 12,484 15,400 16,300 17,100 Continuing

a. BASIS FOR FY 1983 REQUEST: To support: (1) continued efforts to define and quantify effects of blast, thermal, and
ionizing radiation upon man, determine how the effects are caused, and develop means to modify them; (2) continued evaluation of
data pertaining to medical effects for former Department of Defense participants in atmospheric nuclear weapons tests; (3) improve
ment and expansion of the program to disseminate knowledge of the medical aspects of nuclear weapons effects among medical and
operational military personnel; and, (4) investment in equipment necessary to conduct research with sensitivity and precision
required.

b. BASIS FOR CHANGE IN FY1983 FROM FY 1982: To initiate instrumentation upgrade. Funding in recent years has not been
adequate to acquire state-of-the-art equipment. These acquisitions are essential and cost effective to the continued conduct of
progressive and efficient radiobiological research.
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DEFENSE NUCLEAR AGENCY

FY 1983 RDT&E DESCRIPTIVE SUMMARY

(U) Project #: V (U) Title: Tactical Systems Vulnerability and Hardening

(1) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: A'l - Technology Base

F. (U) DETAILED BACKGROUND AND DESCRIPTION: The objective of the Tactical Systems Vulnerability and Hardening Project is to
provide enhanced capabilities to United States and Allied commanders of theater nuclear forces. This DNA goal will be satisfied
by increasing the United States and Allied ability to plan the employment of nuclear forces and by identifying those improver.ents
to the nuclear forces that will place enemy forces at increased risk. The project is designed to provide an understanding of
the capabilities of enemy conventional and nuclear forces which threaten Europe and Asia and identifying specific opportunities
for countering these forces with conventional and nuclear firepower. By improving our understanding of nuclear weapon effects
and integrating this data into improved nuclear planning techniques, the optimized attack of high leverage enemy targets can be
accomplished while minimizing collarteral damage. Alternative nuclear weapon systems are evaluated for their cost vis-a-vis
effectiveness. Specific improvements to the Allied and United States command, control communications, and intelligence (C

3
1)

infrastructure supporting theater nuclear forces will be identified thereby enhancing effectiveness, responsiveness, and
survivability.

G. (U) RELATED ACTIVITIES: The Tactical Systems Vulnerability and Hardening project emphasizes research programs designed to
directly support the requirements of United States and Allied theater commanders and numerous Department of Defense (DoD)
activities: Office of the Assistant to the Secretary of Defense (Atomic Energy); Office of the Director, Net Assessment; Office
of the Under Secretary of Defense for Research and Engineering; Special Assistant to the Secretary for North Atlantic Treaty
Organization (NATO) Affairs; Joint Chiefs of Staff (JCS); the Defense Agencies; Departments of the Army, Navy, and Air Force,
Supreme Headquarters, Allied Powers Europe and all subordinate commands; United States European Command and all subordinate
commands; United States Pacific Command; NATO Nuclear Planning Group; and the Department of Energy. The project utilizes nuclear
weapon effects vulnerability and hardening data from other DNA research as it pertains to aircraft, missile systems, communica-
tions, command posts, ships and support bases.
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(L') Project h: V (U) Title: Tactical Systems Vulnerability and Hardening

(U) Program Element f: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

1I. (U) WORK PERFORMED BY: Department of Defense (DoD) agencies, civilian contractors, educational institutions and nonprofit
organizations.

1. (U) Principal DoD agencies include United States Army Ballistic Research Laboratory; and Naval Surface Weapon Center.

2. (U) Contractors include Atmospheric Sciences Associates, BETAC, The BDM Corp., Holifield National Lab (Union Carbide
(orp.) JAYCOR, Pacific-Sierra Research Corp., R & 1 Associates, Science Applications, Inc.. Systems, Science,
and Software, Inc., TRW, Inc., Vector Research, Inc., System Planning Corp., Horizons Technology, Inc., and ORI.

3. (U) Educational institutions include University of California (Los Alamos National Laboratory/Lawrence Livermore National
Laboratory) and Naval Post Graduate School.

4. (U) Nonprofit organizations are SRI International and the Institute for Defense Analyses.

1. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

i. (U) FY 1981 AND PRIOR ACCOMPLISHMENTS: Much of the DNA research activity has been directed at an evaluation of alterna-
tive nuclear weapon systems, force mixes, and nuclear weapon doctrines and the development of planning aids for the employment
of nuclear weapons. DNA has provided comparisons of alternate missile and aircraft theater nuclear force postures. An analytical
technique has been developed which will quantitatively assess the effectiveness of alternate nuclear weapon geographical
distributions. DNA also investigated the canabilities of United States theater forces to fight on thc integrated battlefield.
This research has quantitatively demonstrated the value of enhanced air-to-ground coordination and timely command/control in
nuclear weapons employment. DNA has addressed current fleet capabilities and the potential of advanced technology for fighting
and enduring in maritime theater nuclear envirorment. Basic nuclear weapons effects related to the entire theater battlefield
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(U) Project #: V (U) Title: Tactical Systems Vulnerability and Hardening

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

have continued to receive attention because of their importance to the planning or possible use and control of the theater
nuclear weapons. Automated techniques have been developed to enable targeteers to plan in near real time the employment of
weapons against fixed installations and mobile forces.

2. FY 1982 PROGRAM: The DNA Tactical Systems Vulnerability and Hardening project will continue to place emphasis
on satisfying requirements of operational commanders and staff planners. Included in the project will be the development of
automated planning aids to assist in evaluating alternate force assessments and in optimizing nuclear weapon environment.

DNA will continue to point out improved deployment of weapons, target acquisition
requirements, preplanning and real time nuclear weapon employment against high leverage mobile and fixed targets. The keystone
of this effort is improving automated targeting tools for nuclear weapon planners. Incorporation of near real time target
location information will allow weapon employment against the optimum target. This project will recommend the Allied and United
States commanders the order of priority that should be ascribed to striking enemy installations, activities, and forces with
nuclear weepons. Particular attention will be directed to evaluating the capability of United States theater nuclear forces

This research will allow the identification of near term and long-range improvements which should
be made to nuclear forces. -

In addition, DNA will investigate arms control issues with particular emphasis on force modernization activities that
would allow for alternate force limitation approaches.

3. (U) FY 1983 PLANNED PROGRAM: The DNA theater nuclear warfare program will continue to pursue research that supports
nuclear forces modernization and enhancement of military effectiveness and force survivability in a combined conventional and
nuclear warfare environment. This goal will continue to be supported by programs in the following areas:

a. (U) The effects of nuclear weapon employment on enemy capabilities to impi ve our confidence in assigning
vulnerability criteria to these forces.
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(U) Project #: V (U) Title: Tactical Systems Vulnerability and Hardening

(U) Program Element : 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nucleaz Agency (U) Budget Activity: #i - Technology Base

b. (U) The assessment of alternate short- and mid-range nuclear systems.

c. (U) An identification of the technological and operational improvements required to support selected theater
nuclear options.

d. (U) The development of automated targeting techniques that will allow near real time employment of nuclear weapons.

e. (U) The synthesis of nuclear weapons effects data in a form suitable for use by operational planners. Particular
emphasis will be placed on updating fallout prediction techniques.

4. (U) FY 1984 PLANNED PROGRAM: Assist commanders and planners in determining how to use nuclear and conventional weapon
systems in concert to achieve the best military effects on an integrated nuclear-conventional battlefield/maritime engagement.
Continue the identification and investigation of exploitable enemy vulnerabilities to nuclear weapons. Continue to conduct the
research required in weapon effects that will enable planners to more effectively employ nuclear weapons to achieve their military
objectives. Identify and develop the computer software necessary to optimize the near real time employment of nuclear weapons
in the prosecution of a war. In addition, identify and field test computer hardware and software that will enable planners to
rapidly develop war plans or small unique options.

5. (U) PROGRAM TO COMPLETION: This program will continue to be responsive to the requests and needs of the Commanders-in-
Chief, agencies, and United States/North Atlantic Treaty Organization elements discussed earlier in related activities.

6. (U) MILESTONES:

FY 1982 a. (U) Recommendations for enhancing the effectiveness of United States naval forces fighting in a nuclear
environment.

b. (U) Automation of nuclear weapon employment planning to allow near real time targeting.
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(U) Project #: V (U) Title: Tactical Systems Vulnerability and Hardening

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

c. (U) Definition of alternative methods of enhancing air-to-ground coordination of nuclear weapon usage on
the battlefield.

d. (U) Prioritization of enemy fixed installations and mobile forces.

FY 1983 a. (U) Upgraded nuclear weapons effects data into employment planning tools.

b. (U) Recommendations for improving Pacific area nuclear weapon command, communication and control.

c. (U) Definition of alternate theater nuclear operational concepts.

d. (U) Enhanced Pacific Theater nuclear targeting capability.

e. (U) Assessment of requirement for a nuclear Corps Support Weapon System.

FY 1984 a. (U) Support theater commanders in assessing capabilities/vulnerabilities and targeting of fixed and mobile
targets.

b. (U) Continue assessments of Soviet military forces, doctrine, and training.

c. (U) Continue support to Services concerning tactical nuclear doctrine and force structure issues.
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(U) Project #: V (U) Ttile: Tactical Systems Vulnerability and Hardening

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 Technology Base

($ In Thousands) COST TO
FY 1981 FY 1982 FY 1983 FY 1984 COMPLETION

7. (U) RESOURCES: Tactical Systems Vulnerability
and Hardening 25,022 20,800 21,000 21,200 Continuing

a. (U) BASIS FOR FY 1983 REQUEST: Major efforts include identification of means to enhance the capabilities of
Allied military commanders to deter aggression and control escalation by assisting in the development of technological
improvements and credible flexible response to counter enemy threats and blunt attacks.

b. (U) BASIS FOR CHANGE IN FY 1983 FROM FY 1984: There is essentially no change in the funding level for this
project. Effort being redirected at lower level for European Command and adding major support to Pacific Command.
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DEFENSE NUCLEAR A135::2Y

FY 1983 RDT&E DESCRIPTWF SUZBY

7-jeet #: W (U) Title: Stratecic Tuclear Implicatins an; .ssessments

,) Procr. Element #: 6.27.15.E (U) Title: Defense :;uclear Agency (D.,.

U) DoD N-ssion Area: #510 - Defense Nuclear Agency (U) Budret Activity: #1 - 7echn='!y --ase

. U) DETAILED BACKCROUND AND DESCRIPTICN:

1. (U) The goals of this project are to recommend alternative United States strate.- c weapon emplo.r:ent ,b~ect ves; t
,r:vide increased understanding of the relationship between nuclear weapon effects end strate -ic nsclear emr-i ent -bectives;
and to develop techniques for planning the application of nuclear weapons necessary tc carry out nato-na. strategio biectives.

D. (U) Aliternative strategic nuclear wearon employment policies and procedures will be evaluated vis-a-:is vflarviit
:,rations as well as generated or degraded force postures. This research will examine an enhanced flexible rFannin- ,ang-i-it"

that will provide the Joint Chiefs of Staff and the nuclear Commanders-in-Chief with more flexible weapon eor-!<,ent -ti Tns.

; iiitional research efforts will examine the alternative uses of strategic nuclear forces against a-" asrects 'he Soviet
,ilitary force structure, political, -,Dvernmental, and economic installations and activities in order to aprl. nar wearons
o. st effectively. Finally, research efforts will also define target da.mace objectives and a'mai-e critieria in er - :!r-

c'ctly apply nuclear weapons. Thc number of installations and activities which must be targetel by strateoio n cear >-res
emands computerized tools. These automated techniques must account for target priority, size, vulnerability, and aiJacent

installaticns as well as Unitei States nuclear weapon systems characteristics.

3. (U) RELATED ACTIVITIES: This project is directly related to Department of Defense (DoD) surported ictivities nv o'in;
strategic nuclear weapon employment planning.

H. (U) WCRK PERFORMED BY: DoD Agencies, civilian contract research firms, and nonprofit orzanizati-ns.
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' ec am,.eet #: 6.2.)5 Tit le: Daefeic Nlear 7lbto; :.Assnot

(U) Do- '-,issicn Area: #51,C) Defense Nuclear A;:encv- ('7 fctAti'io ->

1. (U) Cotracto rs inc lude the RPM Corp. , Science Aprl ic a-,icns , Inc. , 77W-:e fense and Pra-e liyst e= .ss an
rP;LOCtCON, GTE Sylvania, and Horizons Technology, Inc.

'")lie nonprofit organization utilized is SET Tnternat'ronal.

(U) FEC .RA ACO.'PLTSTSUENTS AND PU7SURE PROGRAM'S:

- 191 AP PRCE ACOMLISHMENTS: Pro ject results have poie oes ~neswt ia 'er-

::tJ tei tates vulnerabilities brought about by prtracted nuclear conflict. o_:-orre-oensi,:e frarew-rk to e as
_Ln i late target sets and alternative emrlo:.7oent options has been developred to roovice '--,rease- flexib-'ity -n wa

e2:%pLcment planning. Essential force status requirements, iniim essential plannin;- finctions, an; or~t:
elem-ents necessary for near-real tirme retarr:etine of strateric nuiclear forces were iaentifici..........a"'s e' "

ti:' et acquisition and. classification were develorzel. -Atnatet to--s f'r te o -~
toon of nuiclear weanono3 to alternative target data bases were providied t- nuclear plLnners.

. (U) WY, i982 PROGRAM: The FY 1082 programr will investirate nuclear weapmn emnrloynent e!ow -1!.
: ee p aitonated techniques for - tirized weapon erploynment; and developr carabilities for nolaPwa -erilt!. :

w a,, cenaroos. Areas to, receive attention are as follo)ws:

a. (Uj) Examine the implications of rotracted nuclear onflict o.n strate~ic n..clear foc level'prment,
reratimns.

L. (U) Determine optimum endurin-o n-iclear ftrce requirements.

C. (U) Develop analytical tecthniques fo:r implenentino flexible erplolto, ent p,_annlno.
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U) Project 4: ; (U) Title: Strategic Nuclear Implications and Assessments

(U) Froram Element e: 6.27.15.h (U) Title: Defense Nuclear Agency (DlA

(U) DoE M,!ission Area: #5-0 - Defense Nuclear Ajency (U) Sudget Activity: #1 - echnolorv Base

J.eDeve-r -perational concept for utilizing national technical means to acquire, classify ant tarcet[
systems.

e. (U) Develop analytical techniques for describing the relationship between military tarcets and nuclear weapons
effects.

f. (U) Improve nuclear weapon effects simulation in targeting and allocation motels to allow more rant develoFment
an! evaluation of nuclear weapon employment options.

7. (U) Determine impact of nuclear weapon proliferation on United States strateric employment planning.

3. (U) FY 1983 PLANNED PROGR-: Continued support is planned for Department of Defense planners an' decisimnakers n
technical issues in nuclear weapon effects and alternative nuclear employment options. Specifically, research results will be
tirected tc allow for optimally implementing guidance cited in the Policy 7,uidance for Em.ployment of Nuclear Wearons and Joint
Jtrate:ic Capabilities Flan Annex C - Nuclear. Specific examination of nuclear weapons effects technolocy for enduring strategic
:'rce requirements and nuclear weapons effects environments durina protracted nuclear conflict will prride essential info "ation.

(U) FY 1984 PLANNED PROGR;: To assist the Office of the Secretary of Defense, Net Assessment, and Deputy Under
S7ecretary of Defense for Policy Flanning in the identification, development, examination and assessment of alternative nuc-ear
weapon employment options and strateric nuclear force capabilities in support of national strategic employment planning
requirements. Using increasel technical knowledge from nuclear weapons research and nuclear weapons effects testing, the rrorcr-.
will assess the impact on alternative options. Technological improvements in advanced automated planning support systems will
provide national strategic policy decisionmakers with those critical factors which contribute to the deterrent posture ant
increased operational readiness, capabilities and effectiveness of United States strategic nuclear forces.

5. (U) PROGRAM TO COMPLETION: The Strategic Nuclear Implications and Assessment Project will conduct the research neeiei
t- integrate nuclear weapon effects information into techniques for optimizing the application of strategic nuclear weapons. The
project will continue until these methods are developed and appropriate results disseminated to nuclear weapons employm-ent
planners.
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'r ject W: B (U Title: Strategic Nucolear Imndicati-ns an: Assessments

J Ero -rac Element #: 6.27.15.5 -itle: Defense "uclear Agency (D%'

(u) SoD Mission Area: #540 - Defense Nuclear Agency (U) ?-ilet Activity: 0l - Decbzc-,v ase

6. (U) MILESTONES:

FY 19bI a. (U) Define the implications of alternative pr:otrarted con'ict scenarios 7n flexible emC ..e:t plann',-,
rattle management control and assessment, and force utilization objectives.

b. (U) Develop enduring strategic force requirements.

C. (U) Complete preliminary desizn of flexible emplornent r-annlnr te'hnique.

Continue examination of utilization of national technical means for tarret acyuisit:in, classiflotin,
,:n: weapon system targetinc against isystem.

e. (U) Dmplete preliminary design of a mobile stand-alone facility that w4- proviie a nuclear weap,-n e.-. -
capability.

initiate an evaluation ofF

aY 55 a. (U) Continue assessment of factors designed to enhance strategic force endurance.

b. (U) Complete deveicpment of flexible employment planning concept.

-. (U) Complete developments of automated nuclear plannin; aids.

d. Continue exam,;ination of alternative concepts in use of national technical means for tarcetin-r
systems.

e. Evaluate planning facility.
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(") Frejeot #: ,W; (U) Title: Strateric N;uciear Implicati-ns anesr e:t

(U) Pr ,-rac. Element #: 6.27.15.H (U) Title: Defense N-uclear Acency

(U) DoN Mission Area: #540 - Defense Nuclear Agency (U) Pudet Activity: #1 - Techn .- $" Fase

FY 198L a. (U) Complete examination of protracted nuclear conflict zn strateoic force ievelopnent, e -ns,
e~:Kpo rent tanninl.

b. Complete examination of use of national technical means in taricetin 3%

c. (U) Identify requirements and capabilities required for survivable anl enturina- battle ananaoer.t an.

. ,ntr.i systems.

i. (U) Complete development of flexible planning techniques.

(I ThI -husanis) F-
FY 1981 FY 1982 FY 194-- FY 19.. __________

(U) RESOURCES: Strategic Nuclear Implications ani
Assessments 4,011 4,500 5,300 5,100 Continuing

a. (U) BASIS FOR FY 1983 REQUrST: Continuino requirements from the Office of the Secretary 7f 7efense an fr- -.e
,iers of Staff.

b. (U) BASIS FOR CHANGE IN FY 1983 FROM 1982: The Policy Guidance for o.ployment cf Nuclear Weapons has rFacel emphasis 7n
requirements for enduring, survivable and flexible strategic nuclear forces and supporting planninz systems. The FY 198;
research program will permit a significant increase in research efforts associated with changes in national strategic policy and
employment guidance. In particular, emphasis will be placed on defining force capabilities and alternative strategies for
conducting protracted warfare. Complementing this work will be the development of techniques that will allow strategic nuclear
commanders to optimally employ nuclear weapons in a wide spectrum of nuclear scenarios.
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DEFENSE NUCLEAR AGENCY

FY 1983 RDTME DESCRIPTIVE SL" MARY

(U) Project ::X (U) Tit le: Nuclear Effects on Electronics

(tU) Program Element 21: 6.27.15.H (U') Title: D~efense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency W) Budget Activity: :.1 - Technology Base

F. (U) DETAILEn BACKGROUND AND DESCRIPTION:

1. (U) The objective of this project is to quantify nuclear effects on electronics and to provide the technology and other

support required to harden And maintain the hardness oeltrncstesotheefcs.The project wsiiitdi 90

it was integrated into a single project which Includes:

a. (U) Radiation hardening of electronics (referred to previously as Transient Radiation Effects on Electronics (TREE)),

b. (U ) Electromagnetic pulse (EMP) , and

C. (U) System generated E1P (SGEMP).

2. (U) Although the physical processes which govern these three effects are different in each case, the approach to harden

against them is similar. The hardening methodology includes:

a. (U) Definition and quantification of the effect,

b. (U) Development of a capability to assess the vulnerability of systems and/or components,
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(U) Project #: X (U) Title: Nuclear Effects on Electronics

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: ilU - Technology Base

c. (IT) Development methodologies and technologies necessary to harden and maintain hardness, and

d. (U) Provision of experimental and analytical methods to simulate the effects and verify hardness of systems or com-
ponents, or both.

3. (U) Many electronic assemblies are susceptible to interrupted operations, degraded performance, or catastrophic failure
Lken subjected to nuclear weapon radiation at levels below those which disturb the physical and structural Integrity of a weapon
system. The rapid evolution of semiconductor technology has generated new types of devices, new processing techniques, and
increased microminiaturization. Advances in each of these areas typically introduce new hardening problems.

4. (U) The electromagnetic pulse (EMP) originates when ionizing radiation from a nuclear burst causes electrons to detach
from air molecules. The resulting electron currents in the air radiate high intensity electromagnetic fields which propagate to
considerable distances. These fields induce large currents on metallic elements (e.g., cables, antennas, enclosures). These
currents can upset and/or permanently damage critical circuits.

5. (U) System generated EMP (SGEMP) is caused by the direct interaction of X-rays with the structure and components of a sys-
tem. The direct X-ray interaction with the materials of the system creates photoelectrons resulting in the generation of electric
and magnetic fields, structural currents, and cable currents. These currents and fields can couple energy into the system causing
upset of, or damage to, critical components.

G. RELATED ACTIVITIES: This program supports vulnerability and hardening programs i
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(U) Project ~:X (U) Title: Nuclear Effects on Electronics

(U ) Program Element #~: 6.27.15.H WI) Title: Defense Nuclear Agency (DNA)

(U) nor) Mission Area: -'540 - Defense Nuclear Agency (U) Budget Activity: ! l - Tec hnology Base

11. (U) WORK PERFORMED BY: Department of Defense (DoD) agencies, other l'.S. Government agencies, civilian contractors, and non-
profit organizations.

1. (U) Principal Department of Defense agencies include the Army Harry niamond Laboratories; Air Force Avionics Laboratory;
hir Force Rme Air D~evelopment Center; Air Force Weapons Laboratory (AFWL); Naval Research Laboratory (NRL); Naval Surface Weapons
Center (NSWC); and Naval Weapons Support Center (NWSC); the Air Force Space Division (AFSD); Air Force Ballistic Missile Office
(AFBMO); the Naval Air System Command (NAVAIR); Naval Electronics Systems Command (NELEX); Nz,val Air Test Center (NATC); Naval
Weapons Evaluation Facility (NWEF); ari the Naval Ocean. Systems Center (NOSC).

2. (U) Other United States Government agencies include Sandia National Laboratories, National Bureau of Standards, the
National Aeronautics and Space Administration Jet Propulsion Laboratory, National Security Agency and the Central Intelligence
Agency.

3. (U) Contractors include the Aeronutronic-Ford Corp.; Analog Devices, Inc.; ARACOR; BAl, Inc.; Boeing Corp.; Dikewood
Corp.; Electro-Magnetic Applications, Inc.; G~enoral Electric Co.; Grurmman Corp.; GTE Sylvania; Harris Semiconductor; Honeywell,
Inc.; Hughes Aircraft Corp.; IBM; IRT Corp.; JAYCOR, Inc.; Kman Sciences Corp.; Ling-Tempco-Vought Corp.; Lockheed Missile and
Space Corp.; LUTECH, Inc.; McDonnell Douglas Corp.; Maxwe 1 Laboratories, Inc.; Mission Researc:h Corp.; Motorola, Inc.; Naional
Semiconductor; Northrop Corp.; Physics International Co.; Raytheon Co.; RCA; Rockwell International; Sawyer Research Products, Inc.;
Science Applications, Inc.; Simulation Physics, Inc.; Sperry; Systeils, Science and Software; Texas Instruments, Inc.; TRW Space &
Defense Systems Group, Inc.; and Westinghouse Corp.

4. (11) Educational institutions include Auburn University; the Vniversity of California (Lawrence Livermore National
Laboratory); Clemson University; University of Illinois; University of Indiana; University of Michigan; Mississippi State
University; University of New Mexico; and Yale tUniversity.

487

I I



, 'U

Project 4: X (U) Title: Nuclear Effects on Electronics

(U) Program Element #: 6.27.15.11 (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: l - Technology Base

5. (U) Non-profit organizations include the American Society for Testing of Materials (ASTM); ITT Research Institute; Stanford
Research Institute; and the Institute of Electrical and Electronic Engineers (IEEE), Inc.

1. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROCRAMS:

1. (U) FY 1981 AND PRIOR ACCOMPLISHMENTS:

a. (U) Radiation Hardening of Electronics. Mijor accomplishments in FY 1981 were (1) hardening of two 4K-bit random
access memories (RAMs) to meet satellite radiation environments; (2) neutron hardening of a configurable gate array (CGA) which can
Ie used for a wide variety of custom-designed parts; (3) investigation of the radiation sensitivities of advanced processing tech-
dques of potential use by the Department of Defense (DoD) very high speed integrated circuits (VHSIC) program contractors; (4) pub-
lication of nine radiation effects standard test methods by the American Society for Testing and Materials (ASTM) and five standard
test methods in the Military Standard Procurement System, and (5) testing of a wide variety of integrated circuits for sensitivity
to upset by single high energy particles. Additionally, theoretical modeling of the single event phenomena was initiated with the
objective of better understanding and enabling the prediction of the effect in future devices.

b. (U) Electromagnetic Pulse (EMP). A technical review process for M-X FMP hardness design features was instituted.
Analytical and experimental efforts were conducted to determine the degree of hardness provided by the baseline M-X site design,
with particular attention to the Medium Frequency (MF) antenna and power line isolation scheme. Live rocket motor test firings were
continued to quantify IP coupling through motor nozzles to sensitive missile control electronics. A Low Altitude Defense System
(LoADS) [E1P Vulnerability and Hardening (V&H) program was initiated. DIP interaction estimates and basic hardness engineering
guidelines were provided to the Ballistic Missile Defense Center. Evaluation of the application of fiber optics for EIP effects
dtigation on military systems was completed. FW? hardening recommendations for the ground-launched cruise missile were developed
ad briefed to the Under Secretary of Defense for Research and Engineering (USDR&E). FMP environments calculations for the surface
fleet were completed.
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V) Proiect zi: X (Y) Title: Nuclear Effects on Electronics

(") Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: fi54 0 - Defense Nuclear Agency (U) Budget Activity: :;I - Technology Base

C. (U!) System Generated Electromagnetic Pulse (SGEMP). The SGEMP test analysis and research satellite (STARSAT), DNA's
ill-scale, instrumented model of the Defense Satellite Communications Systems (DSCS-III) satellite, was the subject of a variety
f laboratory tests. The objective of these tests was to supplement the data obtained on the HURON KING underground nuclear tests
hich took place in lune of 1981. The M-X Underground Test Working Group was reconstituted to plan a systems-level M-X test in

985 and two separate phenomenology underground tests in 1982 and 1983. The Nuclear "ardness Fvaluation Procedures for Satellites
IIEP-S) were used to evaluate the probability of survival of the Defense Support Program (DSP) satellite in the environment of
istant, high-altitude nuclear detonation. Investigations continued to determine the effect of precharging a satellite with elec-
rons on its SG IP response.

2. (U) FY 1982 PROGRAM:

a. (U) Radiation Hardening of Electronics. Major emphasis of the FY 1982 radiation hardening of electronics program is in
ive major project areas: (1) hardening of a wide variety of electronic memory and microprocessor devices to nuclear radiation
nvironments; (2) research into the physics of the radiation response in electronic devices; (3) investigation of the recently dis-
vered single event radiation effect phenomena; (4) support of the very high speed integrated circuits (VHSIC) program to provide
adiation hardening; and (5) development of hardness assurance procedures for incorporation into the Military Standard Procurement
ystem.

b. (U) Electromagnetic Pulse (EMP). M-X efforts will concentrate on planning and readiness for 1983 system design valida-
ion tests. Efforts will include test configuration specification and evaluation, pre-test predictions and participation in test
Vrking groups. FMP hardening programs will be initiated for ships and for Army tactical systems. Detailed calculations will be
rovided for the EMP output of specific United States weapons. Engineering guidelines for the integration of fiber optic links into
verall system EMP hardness design will be developed. Research to develop new and improved high-energy electrical surge arrestors
uitable for application in land-based, Command, Communications and Control (C

3
), and strategic systems will be initiated. Geleral

uidelines for hardening systems to source region FMP (SREMP) will be developed.
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W) Project X (V) Title: Nuclear Effects on Electronics

(U) Program Element 't: 6.27.15.d (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: 540 - Defense Nuclear Agency (I') Budget Activity: 1I - Technology Base

c. System Generated Electromagnetic Pulse (SGEP). The SEMP test analysis and research satellite (STARSAT) will
re tested in the AURORA facility with components of the single channel transponder subsystem for the Air Force Satellite Comrunica-
tions Program Office in the Air Force Space Division. An M-N cable and connector experiment and a separate -'-N SC E"P'source rUsion
!MP (SRI'!P) phenomenology experiment will be fielded on A pulsed X-ray source will he used to trigger discharges in
prchargel! test samples to determine if such discharges can result in higher currents in satellite electronics than are causel! by
?lElP effects alone. The United States Army Harry Diamond Laboratories will continue the investigation of tactical SC.IEP effects

, adapting an existing simulator or designing a new one to begin testing to evaluate the effectiveness of hardening techniques.
A guidebook of recommended SGNIP testing procedures will be published as well as an SCEMP user's manual, a three-volume book for
satellite manufacturers on how to incorporate nuclear hardening into satellite design.

d. (U) Source Region ENP (SRFTNP) . Beginning in FM' 1982, a new task will be initiated to develop appropriate simulation
facilities and test techniques to validate military systems to SRFNP effects. This supports 'I-X, Ballistic 'lissile Tefense Systems,
;md Army Tactical Systems. This new task will address the definition of the SREMP threat environment, the investigation of canli-
date pulsed power technologies for transportable SREMP simulators, and, later, the development of a test methodolo,y for SRF'lP
hardness validation.

3. (U) I 1983 PROGRXIl:

a. (U) Radiation Hardening of Electronics. Radiation hardening support of the very high speed integrated circuits (V1111C)

program will continue to be a major effort involving direct interaction with the VHSIC Phase I contractors. The main thrust of the
FY 1993 program will involve the radiation evaluation of test chips produced by the VHSIC contractors followed by changes in pro-
cessing and design parameters to enhance radiation hardness while maintaining commercial production capability. Single event in-
vestigations will involve the fabrication of test devices for evaluation of various techniques to reduce upset sersitivities of high
density circuits. A review of all published standard test methods and guidelines will he initiated. Hardening of selected ievices

of high utilization by the DoD will continue.
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W) Project #: X (U) Title: Nuclear Effects on Electronics

(U) Program Element fi: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD ,Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

b. (U) Electromagnetic Pulse (EMP) . The M-X EMP hardness design features will be examined in hardness validation tests.
A new Navy technology program will compile a ship DIP response data base, and assist the Navy in developing protection and valida-
tion guidelines and tools. A demonstration of tactical environments validation methodology will be performed using the AN/TTC-42
Fri-TAC battlefield switch as a test system. A hardness maintenance and surveillance plan will be developed for ground mobile
systems. New design, high-energy, electrical surge arrestors will be fa%)ricated and tested. An addendum will be provided to the
!INA EMP Handbook to include source region FMP (SRF'P) physics, interaction, protection and hardness validation.

c. - The center body of the system generated FP (SGEP) test analysis and research satellite (STARSAT) will be
irradiated in the _ underground nuclear test to investigate internal F4P effects and to support the Air Force Space Divi-
sion hardness validation. Experiments on precharging effects on SGEMP response and on electro-optical sensors for satellite
instrumentation will be fielded on Laboratory programs on a variety of SCEMP problems will continue. An SGEMP/SREMP
phenomenology experiment in support of M-X will be performed on The test objects will be scale model missiles exposed
to simulate a variety of atnospheric pressures.

d. (U) Source Region EMP (SRFI'P). The AURORA generator will provide a mixed scattered electron-beam and high dose rate

gamma-dot capability for SREMP testing of tactical Army systems. Proof-of-principle demonstrations of candidate pulsed power
technologies for transportable SREMP testing applications will be provided and an evaluation made.

4. (U) FY 1984 PROGRAM:

a. (U) Radiation Hardening of Electronics. Support of the very high speed integrated circuits (VHSIC) program will
continue into Phase II. The investigations Into the single event upset phenomena will continue with consideration given to the
permanent failure of a single transistor due to the silicon lattice damage caused by a single, high-energy particle.
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Project it: X (U) Title: Nuclear Effects on Electronics

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: :1 - Technology Base

b. (U) Electromagnetic Pulse (EMP). During FY 1984, data from the 1983 M-X design validation tests will he reduced and

evaluated. Preparation will begin for full-scale validation tests of M-X scheduled for 1986. General guidelines for hardening
ground mobile systems and ships will be formulated. Development of improved tools for simulating tactical FIP environments will

h1gin.

c. System Generated IiP (SGEMP). The SGEPTP test analysis and iesearch satellite (STARSAT) will he tested in the
underground test. STARSAT will contain upgraded nefense Satellite Communications Systems (DSCS-III) electronics and will

Ix, precharged with electrons to determine the effect on SGEMP response. Data from the 1983 M-X SCEMP phenomenology ex-

periment will be used to plan the 1985 M-X systems validation experiment on the _ underground test.

d. (U) Source Region FN1P (SREMP). The Low Altitude Defense System (LoADS) interceptor will he tested in the improved
AURORA facility (combination scattered electron-beam and gamma-dot capability) for SREMP effects. The design and construction of

a transportable SPEMP simulator for testing of both strategic and tactical systems will continue.

5. (U) PROGRAM TO COMPLETION: This is a continuing program.

6. (U) MILESTONES: Changes in milestones from the last submission are attributable to the following factors: major increase
in the Direct Interaction Effects of Electronics in support of the VHSIC initiative; major expansion of SRENP test definition and
simulator development to support '"my tactical needs; changes in the M-X basing mode and proposed Ballistic Missile Defense Systems.

FY 1982 Develop parts hardened against nuclear radiation effects. Complete M-X missile/SREMP/SGEMP interac-

tion experiments. Perform an M-X cable and connector test and an SGEMP phenomenology experiment on Continue elec-
tron precharging experiments by studying X-ray-triggered discharges using an exploding wire X-ray source. Publish the SGEMP

resting Techniques Guide and the satellite manufacturers' hardening practices manual. Initiate the design of a new simulator or the
modification of an existing simulator to do testing of SGEP and SREMP effects on Army tactical communications vehicles.
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C) Project X (W) Title: Nuclear Effects on Electronics

(U) Program Element : 6.27.15.H () Title: Defense Nuclear Agencv (D\A)

(U) DoD Mission Area: -540- Defense Nuclear Agency (") Budget Activity: 'I - Technology Base

Y 19B3 Continue the development of hardened parts. Support 'I-X design verification testine (in-place and in-
f! ight). Begin ship simulator development. Conplete the source region electromagnetic pulse (SREMP) handbook. Test prototype
,lectrical surge arrestors. Perform a system generated 111? (SCEMP) test analysis and researchsatellit~e (STARSAT) center body
-<posure on the underground test. Perform an SCfNIP phenomenology experiment on the underground test. The
t,.st object will consist of missile models exposed to various pressures to simulate exposures at different altitudes. Test a
tactical Army communications vehicle in an SGEI.P simulator. Begin SCEMP testing on AURORA facility. Continue the development
of technology for a transportable SREMP simulator. Begin the development of a test methodology for validation of strategic and
tactical systems to SREMP effects.

FY 1984 Continue radiation hardening support of very high speed integrated circuits (VHSIC) program. Fabricate
an infrared focal plane array charge couple device (CCD) hardened for use at low temperatures. Begin surface fleet EMP testing.
Csaplete ship RMP hardening guidelines. Expose STARSAT with the Defense Satellite Communications System (DSCS-lll) electronics
aind electron precharging on the - underground test. Conduct SREMP experiments on the Low Altitude Defense System (loAD3)
interceptor in the modified AURORA simulator. Begir the design and construction of a transportable SRFIP simulator.

(S, in Thousands) COST TO
FY 1981 FY 1982 1Y 1983 FY 1984 COMPLETION

7. (U) RESOURCES: Nuclear Effects on Electronics 13,458 20,300 23,300 29,200 Continuing

a. (U) BASIS FOR FY 1983 REQUEST: The FY 1983 request will support hardening of electronic components and systems to
direct radiation effects, TNP, SCEMP, and SRFMP. Approximately one-half of the total funding will support the direct radiation
effects program with the remainder equally divided among the three other areas.
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W) Project : X (U) Title: Nuclear Effects on Electronics

(U) Program Element 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) )oT Mission Area: #540 - efense Nuclear Agency (U) Budget Activity: '1l - Technology Base

b.* (U) BASIS FOR CHANGE IN FY 1983 FROM FY 1982: The increase in funding in FY 1983, vice FY 1982, will be
Utilized to support the Department of Defense Very High Speed Integrated Circuit (VHSIC) initiative to provide hardened, high-
lk-sity microelectronics parts for strategic, space and tactical systems.
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DEPF£NE NUCLEAF AGENCY

FY193 PDT&E DESjRIPTIVE SUMVMAY

Proect : y (U) Title: Strategic Structures Vulnerability and Hardenir-

CU) Proram Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (PNA)

(U) Do' Mission Area: #54C - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

() DETAILED BACKGROLJND AP £ESCRIPTICE:

i. CU) Vulnerability and hardening issues related to land and sea based strategic systems such as M-X basing, secure reserve
Yasing, advanced submarines, basing for cruise missiles and ballistic missile defense systems require an enhanced understanding
of cratering, eJecta, airblast, ground shock, and at-sea environments resulting from nuclear detonations.

2. (U) In the absence of atmospheric nuclear tests, information on nuclear weapcns effects and their interaction with
hardened structures will continue to be derived from theory, calculations, scated laboratory exreriments, high explosive tests,
underground nuclear tests and assessments of data gathered on previous atmospheric nuclear detonations. Improved understanding
-f nuclear cratering and blast pressure, become more important because of continually improving accuracies in weapon delivery
systems, increasing numbers of weapons with widely varying yields, and the growing diversity in targets of interest. Specific
cubh'ects being pursued include: the prediction of crater size; dynamic airblast; electa size and distribution; shock propagation
through the ocean; the interaction of these effects with hardened structures; and the resulting structural behavior and internal
equipment response.

CU) RELATED ACTIVITIES: Service and other agency requirements for nuclear weapcns effects information support systems
u.ch as: M-X; MINUTEMAN; naval vessels; ballistic missile defense and tactical nuclear weapons systems; and th, understanding

of similar foreign systems.

(U) WOEK PEEFCR4D BY: Department of Defense laboratories, civilian contractors, educational institutions, and nonprofit
orga.izations.
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U) Project #: Y (U) Title: Stra'egi- Cr'cures Vulnerability an! *Har~eninE

(U) Program Element #: 6.27.15.H (U Ti'le: 7efense '-,clear Zency" (77 A

CU) DoD Mission Area: #54C - Defense Nuclear Agenc. (') Rulwet Activity: #1 - Technology Base

1. (U) Principal Department of Defense laboratories include: Army Ballistic Pesearch Laboratory; Army Bn'iner Waterway;s
xzeriment Station; the Navy Civil Engineering Laboratory; Air Force Wearons Laboratory; Naval Research Labcra~ory; Naval Surface

Ow'%'arons Center, and the David W. Taylor Naval Ship F&7 Center.

2. (u) Other government laboratories include: Los Alamos National Laboratory and Lawrence livernore N;aticnal Laboratory.

3. (U) Principal contractors include: Science Applications, Inc.; Physics Int-natienal Co.; TFW -efense and Space
.stems Group; Weidlinger Associates; Systems, Science and Eoftware, Inc.; Terra Tek, Inc.; California Research and Technology;
Sandia Laboratories; Lockheed Missiles and 

0
pace Co.; j. H. Wiggins Co.; +:.e Poing Co.; and Yerritt CASES, Inc.

4. (u) Educational institutions and nonprofit organizations include: the California Institute cf Technology ; the University
of California; the University of New Mexico; Rand Corp.; SRI International; and Southwest Research Institute.

(U) PSOGRAM ACCOMPLISHMENTS A1-: FUTURE PROGRAMS:

1. U) FY 1981 AND PRIR ACCOMPLISHMENTS:

a. (U) Malor support was provided to the Air Force on nuclear hardness and survivability (:H&S) aspects of the M-X
weapon system full scale engineering development. The primary emphasis was on the definition of nuclear weapons effects design
environments that envelope plausible single and multiburst attack options; the acquisition of system hardening data for evolving
a cost effective design; and the development of simulation and test techniques for system level validation.
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Vt Project #: Y (U) Title: Strategic Structures Vulnerability and Hardening

(U) Program Flement #: 6.27.15.H 'U) Title: Defense :uclear Agency (-=A)

(') DoD Mission Area: #5L0 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

b. (U) A joint program with the Army's Ballistic Missile >efense System Command t>,) was initiated to support the
.uclear weapons effects environment definition for the ballistic missile defense (B>T) system.

c. Cu) Efforts were completed to quantify and reduce uncertainties in target specification and vulnerability assessment
ct'mhods. Blast tests of models of foreign hard targets, including missile silos and shallow buried structures were completed.
Planning for combined airblast and crater related effects tests on hard targets was initiated.

d. (U) Work has been directed at applying and extending existing water shock, water wave, and submerged structures
technologies to both increase the survivability of submarines and to understand their vulnerability to nuclear weapons effects.
2hock loading prediction methods developed for submarines were applied to the surface ship response problem in conjunction with
the Joint DNA-Nary underwater shock test of the USS ARKANSAS (CGN-LI). The water shock and wave environments produced by nuclear
explosions in shallow water were defined for application to vulnerability estimates of shirs and submarines in port.

e. (U) Structure media interaction computer codes were used in concert with test results to increase understanding of
structural response, and to improve design procedures for facilities such as missile silos, command and control centers, and
submarines. Belated computational efforts included improving the understanding of cratering. tlast and shock effects from
nuclear weapons.

f. (U) Simulation of nuclear airblast with fuel air explosives was attempted at a scale large enough to determine yield
scaling relationships. A simulation technique was developed for conducting underwater nuclear effects experiments against sub-
rarine models. Efforts are underway to investigate new applications of existing simulation techniques to satisfy requirements of
nuclear weapons effects on M-X basing systems.
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Project #: Y (U) Title: Strategic Structures Vulnerability anl Hardenn

(U) Program Element #: u.27.15.H (U) Title: Defense Nuclear Agency (T:YA)

(U) DoD Mission Area: #54C - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

g. (U) Nearing completion of the "benchmark" cratering calculation and interpretation of the revised empirical data
base should result in a better understanding of the uncertainty in cratering predictions. Calculations to increase understandin,
cf height-of-burst and geologic effects on cratering and related ground motions will be accomplished. Planning for a lelicate1
underground nuclear test (MISTY JADE) to verify the improved calculational techniques will begin.

h. 'Planning was conducted and an experiment was completed to investigate acoustic reverberation

2. (U) FY 1982 PROGRAM:

a. (U) This project will provide nuclear weapon effects (SWE) criteria to support the near-term solution of using
existing missile silos for the M-X missile as well as providing the 11WE environment and the nuclear hardening and survivability
(NE&s) criteria for developing and evaluating the long-term M-X deep underground basing option. The state-of-the-art of
tunneling technology will be assessed in evaluating the constructability/survivability/hardenability of the deep basing concepts.
Planning will commence for a post-attack egress demonstration of a deeply buried facility.

b. Experimental and analytical methods will be used to improve hardness assessment techniques for analyzing
This work will reduce uncertainties in target specification and vulnerability assessment techniques.

c. Participation will continue in the testing program conducted by the British Navy utilizing
models of nuclear powered submarines. Greater emphasis will be placed on upgrading and validating existing analytical tools
and in understanding the behavior of structural materials, damage mechanisms in structural assemblies,F -

The submarine program will also utilize the results of an accelerated naval surface shir
vulnerability study.
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'or evaluation of 7rat-rirng calculations to
irefine and verify the improved predictive techniques will continue. Emphasis will be place! on obtaining additional experimental

Inta.
'iat~.

e. (U3) 'ata from the nuclear weapon effects (NINE) simulation development tests will be evaluated and the most promising
echniques will be further developed and evaluated for large-scale structural testing arlication/vnrlidation of candidate basing
c.: tioris.

f. (U) Support of the nuclear environment definitior for ballistic missile defense system structures is planned.

3. (U) FY 1923 PLANED PBOGRAM:;

a. (U) New and modified M-X near surfae shelter systems for quick response will be developed and evaluated. Nuclear
wee; ons effects environment and design criteria for near surface missile basing and deep underground basing will be developed.
Planning will comence for deep underground structures validation, and for validation of the candidate sites for the system.
A full scale simulation technique for post-attack egress system validation for deep basing system concepts will be developed
and designed.

b. Participation in the British Navy's testing of submarines will be concluded. Verification of
tmarine model damage in a I deep depth simulator will be conducted. A iodeiall scale fuel air explosive simulator will be developed

eni field tests conducted.
A long range acoustic reverberation (BLUECUT) experiment will be conducted in the

to evaluate the global effects of nuclear weapons on naval strateic systems.
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Project #: Y (U) Title: Strategic Structures Vulnerability and Hardening

CU) Program 7lement #: 6.27.15. (U) Title: Defense Nuclear Agency (:'A

(U) DoD Mission Area: #54O - Defense Nuclear Agency (u) Budget Activity: #1 - Technology Base

c. Structural loading[ data will be collected on a variety of targets and applied to
%7ilnerability assessments of hard target structures. I
An _--stream airblast simulator will be developed. Tests and analysis of buried arches will be ccmpleted. The physical
survivability of through-the-earth communications capabilities will be evaluated.

d. (U) Cratering phenomenology calculations will be completed and compared to the data from. the Enewetak Atoll Seismic
investigation (Project EASI).

e. (U) Dynamic measurements in structural backfill of airblast-induced ground shock for close-in structure vulnerability/
survivability evaluation will begin and will be correlated with static laboratory data. An analytical mothod for comparing
analytical waveforms will be developed along with controlled strain path laboratory testinw equipment.

f. (U) An improved dust flow and thermal layer model will be developed. A height-cf-burst (HMO) experiment will be
iesigned for the high explosive event DIRECT COURSE.

g. (U) Support of the nuclear environment definition for ballistic missile defense system s~ructure is l!anned.

4. (U) FY l98h pLADNED PROGRA4:

a. (U) Follow-on cratering calculations will continue and will provide support for the !.OTY PAD? test design.

b. (U) Experiments to determine the horizontal stress in structure backfill and the simulaion development for an
airblast-induced horizontal motion concept will be completed.

c. Data from the BLUEOUT experiment will be used to calibrate the existing proective model.
Verification of underwater explosion-induced bubble loading, shadow and convergence zones will commerce. F
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Project #: Y (U) Title: Strategic Structures Vulnerability and Hardening

(U) Program Element #: E.27.15.H (U) Title: Defense Nuclear Agency (7NA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

d. Ar -vulnerability test to combined airblast and crater related effects will le
onducted. A deep underground facility subsystem and system-level testing at prototy-e-like scale will be conducted.

e. (U) A high thermal flux soil blow-off experiment will be conducted. A nonideal airblast simulator program will
ecin.

f. (U) Deep underground basing survivability at depth, egress techniques, endurance concepts, communication
esponsiveness and site identification will be evaluated.

g. (U) Programs will continue to provide improved understanding of cratering, airblast and ground shock effects.

. (U) PROGRAIM TO COMPLETION: This is a continuing program.

6. (U) MILESTONES: There is no significant change in project milestones from January 19e1 submission.

F1Y _192 a. (U) Initiate development of height-of-burst simulaton techniques.

b. (U) Develop programs to provide design data for new and modified existing ICBM silos. Siting, cratering
nd the nuclear environment for d-ep underground basing will be defined.

C. (U) Conduct failure level tests of model bridges, dams and urban industrial buildings.

d. (U) Develop laboratory and in-situ techniques to evaluate ground motion.

e. (U) Utilize generic source calculations and reevaluation of experimental data to resolve differences
etween theoretical and empirical cratering predictions and plan an underground test (UGT) for verification.
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Project 4: Y (U) Title: Str- .tures Vulnerability and Hardening

(U) Program Element #: 6.27.15.H (U) Title: , lc ar Age:.cy (DNA)

(U) DcD Mission Area: #540 - Defense Nuclear Agency (U) oi_ , .. zty: #1 - Technology Base

f. Begin planning for acoustic reverberation experiment-r

g. (U) Support environment definition for ballistic r'ssile defense system.

h. (U) Develop technique to simulate height-of-burst flow fields at large-scale.

FY 1983 a. (U) Evaluation of the M-X missile near surface and deep underground basing options.

b. Participation in British Navy's testing of±r submarines concluded.

c. Conduct vulnerability tests

d. (U) Revise cratering prediction techniques and planning for underground test (UGT) verification.

e. t , Conduct acoustic reverberation experiments )
f. (U) Support environment definition and resulting loads on ballistic missile defense structures.

g. (U) Design height-of-burst (FOB) experiment for the high explosive event DIRECT COUPSE.

FY 1984 a. (U) Support and evaluate the design, validation, planning and testing of the deep undergrcund basing
concept.

b. (U) Program to verify underwater explosion-induced bubble loading and shadow convergence zones begins.
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Project #: Y (U) Title: Strategic Structures Vulnerability and Hardening

(U) Program Flement C: E.27.15.H (U) Title: Defense Nuclear Agency ('!A)

(U) DoD Mission Area: #5L0 - Defense Nuclear Agency (U) Budget Activity: 01 - Technology Base

c. -near surface hardened basing system vulnerability test will be c'nducted.

d. CU) Deep underground facility subsystem and system-level testing at prototype-like scale will commence.

e. (U) Continue definition Qf nuclear environment on ballistic missile defense structures.

($ in Thousands) COST TC
FY 1981 FY 1982 -Y 1983 N 1984 COMPLETION

7. (U) ?ESOLPCES: Strategic Structures
Vulnerability and Hardening 10,598 21,300 21,300 2:,100 Continuing

a. BASIS FOR FY 1983 REQUEST: The FY 1983 request will support efforts to improve the understanding of critical
uclear weapon effects in the following areas: hardening technology of near surface hardened missile basing systems; assessing
eep underground basing concepts; structural behavior of ballistic missile defense systems; target vulnerability associated

and shallow buried structures; hardening technology assessment uncertainties associated with damage mechanisms,
cmponent versus system properties and ground shock; nuclear environment simulation techniques; at-sea and below surface
etonations, and advanced submarine ship structures response.

b. (U) BASIS FOR CHANGE IN FY 1983 FROM FY 1982: The funding decrease is due to in part to a one time $2M Pacific
'roving Drounds drilling effort in FY 1982 and to programmatic adjustments in overall priorities.
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DEFENSE NUCLEAR AGENCY

FY 1983 RDT&E DESCRIPTIVE SMMIARY

U) Project G, (U) Title: Effects Simulation Using Radiation Simulators

(U) Program Element fi: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540- Defense Nuclear Agency (F) Budget Activity: i'l - Technology Base

(U) DETAILED BACKGROUND AND DESCRIPTION: The objective of this project is to obtain nuclear weapons effects data by testing
trategic and tactical weapons systems and their major components in simulation facilities. These effects include high-altitude
lectromagnetic pulse (EMP), system generated P4IP (SGFMP), dispersed DIP (DEMP), transient radiation effects on electronics (TREE),
nd thermomechanical shock. These simulations provide information for vulnerability assessments and nuclear hardness validations
or a fraction of the cost of underground nuclear testing. Further, portable simulators can provide quality results at operating
ocations in the field.

(U) RELATED ACTIVITIES: This program supports service requirements for nuclear weapons effects data to evaluate the nuclear
arvivability and hardness of strategic, tactical and command, control, and communications (C

3
) systems.

(U) WORK PERFORMED BY: Department of Defense (DoD) agencies, other United States Government agencies, civilian contractors,
ducational institutions and a non-profit organization.

1. (U) Principal DoD agencies include Field Command, Defense Nuclear Agencv Defense Communications Agency; United States
rmy Ballistic Research Laboratory; United States Army Harry niamond Laboratories; United States Army Engineer Waterways Experiment
tation; United States Army Natick Laboratories; United States Army Ballistic Missile Office; Headquarters, United States Air Force;
Ladquartero, Strategic Air Command; Air Force Logistics Command; Air Force Space Division; Air Force Weapons Laboratory; Naval
esearch Laboratory; Naval Surface Weapons Ceter; Navy Strategic Systems Project Office; Naval Air Systems Command; and Naval
lectronics Command.
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()Project it: G (UT) Title: Effects Simulation Using Radiation Simulators

(U) Program Element #:6.27.15.H (UT) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: # 540 - Defense Nuclear Agency (U) Budget Activity: :.11 - Technology Base

2. (U) other United States Government agencies include the Federal Emnergency Management Agencv.

3. (U) Contractors include Advanced Research and Applications Corp. ; Aeroneuitronic-Ford Corp.; The BDM Corp. ; BENDIX Field

Fngineering; Boeing Aerospace Co.; BC&G; Electro-Magnetic Applications, Inc.; General Electric Co. ; Grummnan Aerospace Corp.;

ii-.eywell Corp.; IRT Corp.; JAYCOR; Kmman Sciences ( orp. ; Lose Alamos Technical Associates; LUTECIA; M cDonnell Thouglas Corp. ; Iaxwell

Laboratories, Inc.; Mission Research Corp.; Nichols Research; Norman Engineering Co.; ORT; Physics International Co.; Pulsar
Associates, Inc.; SANDIA Corp.; Science Applications, Inc.; Simulation Physics, Inc.; Systems, Science and Software; TRW Space &

Deflense Systems Group; Pulse Sciences, Inc.; and Vought Corp.

4. (U) Educational institutions include V'niversity of California and "niversity of nayton.

5. (U) The non-profit organization is Stanford Research Institute International.

I. (U) PROGRAM ACCOMPLISHMENTS AND FIUTURE PROGRAMS:

1. (U) FY 1981 AND PRIOR ACCO.MPLISK MENTS:

a. (U) The advanced research electromagnetic simulator (ARES) develops a threat-level, electromagnetic nulse (EMP) envi-

ronment for testing a variety of Department of Defense (DoD) weapons systems. These include small to medium-sized aircraft,
t~actical and strategic missiles, and satellites. All major missile systems, such as MINUTE'MAN, POSEIDON, and TRIDENT, have been
successfully tested in prior years at the ARES facility. An upgrade of the facility instrumentation system was initiated in F*Y 1981
to prepare for upcoming M-X missile HHP testing, scheduled for January-July 1983.

b. The AURORA gamma ray facility produces a ionizing radiation environment over an approximate one cubic

rw~ter volume and lesser intensity over larger volumes. 'rhls permits the testing of complete electronic subsystems. Major users in
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() Project if: G (W) Title: Effects Simulation Using Radiation Simulators

(U) Program Element 6: f.27.15.11 (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: :'540- Defense Nuclear Agency (U) Budget Activity: '1 - Technology Base

"FY 1981 included the Air Force Ballistic Missile Office (M-X Guidance System Electronics), Naval Research laboratorv (ion beim
production experiments), United States Army Harry ')iamond laboratories (source region electromagnetic pulse investigations), and

the United States Army Ballistic Missile Division (X-ray laser).

c. The CASINO flash X-ray facility produces a X-ray output which is capable of producing

termochemical shock on critical electronic components and inertial guidance systems. Major system tests conducted at CASINO in

!Y 1981 includ.- TRIDENT (terminal fix sensor components), M-X (plated wire memories, cables, and reentry vehicle antenna material

haracterizatic .), and the Navy Standard Missile (SM-I).

d. (U) The research, development, test and evaluation (RDT&E) activities in support of the Satellite X-ray Test Facility

(SXTF), first begun in FY 1977, have been terminated at the direction of the Under Secretary of Defense for Research and Engineer-

ing (USDRE).

2. (U) The DNA Aircraft Electromagnetic Pulse (EMP) Program is developing an Assessment Methodology/Technolovy. In FY
1981, threat-level hNP testing of the first test bed aircraft (A-7E) was completed. A preliminary assessmet of the FB-IIIA

aircraft consisting of analytical evaluation, direct drive current injection testing (black boxes) and Skin Current Injection

Iechnique (SCIT) testing of the entire aircraft was completed. Testing of a second test bed aircraft (F-14A), was started in FY

I981 .

f. (U) The prototype continuous wave radiated test system was used in the EMP assessment of three Hawaiian telecommmnic.m-

tions facilities as a follow-on to Project APACHE (assessment of Pacific communications for hardening to EIP). Subsequent appli-

cations of the continuous wave radiation system have been identified to support other experimental programs in the Pacific.

g. (U) The thermal radiation effects simulation (TRS) thermochemical source development was completed in 1991. This -,rce

mns used on the M1LJ. RACE high explosive test of the Army's Hardened Shelter, the Navy's model deckhouse and antennas, and i virietv
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(U) Project --: ( (1) Title: Effects Simulation Using Radiation Simulators

(U) Program Element :: 6.27.15.11 (U) Title: Defense Nuclear Agency (DNA)

(U) Doi) Mission Area: :5L40- Defense Nuclear Agency (U) Budget Activity: ::I - Technology Base

of equipment from the United Kingdom. A "3-lamp" flash lamp prototype was completed and demonstrated in 1981.

2. (U) FY 1982 PROGRAM:

a. (V ) In FP 1982, the advanced research electromagnetic simulator (ARES) instrumentation system upgrade will he com-
pleted. FY 1982 operation and maintenance activities will include refurbishing the electromagnetic pulse (E!P) pulser and
nveguide, installing a new video monitor system, and other tasks necessary to prepare the facility for the M-X missile test

lx 4inning in January 1983.

b. (U) The major users of the AURORA facility will be the Ballistic Missile Office (M-X), the Air Force Space Division
(DSCS Ill (Defense Satellite Communications System) single-channel transponder), the Army (XM-2 Infantry Vehicle), the United States
Army Harry Diamond Laboratories (source region FMP experiments), and the Naval Research Laboratory (ion beam production, transport,

and focusing). The DNA STARSAT (system generated DI! test, analysis and research satellite) model of the DSCS Ill communications

atellite will be tested to supplement the power subsystem data obtained on the HURON KING underground nuclear test.

c. (U) The CASINO facility will continue to provide user support to test electronic components, inertial guidance and
plated wire memory subsets for both M-X and TRIDENT. Other Navy tactical systems, such as Standard Missile-2 (SM-2), will also

utilize the CASINO facility. Efforts to increase the dose-area product to meet upcoming user requirements for svstem-level testing

will also be continued.

d. (U) Full-system-level FNP testing of the F-14A aircraft in the horizontal polarized dipole 1qPD) simulator supplemented
by direct-drive current injection will be completed. The refined assessment methodology will be applied to the FB-IIIA in FY 1982/
1983. The joint technology program will address issues associated with strategic aircraft hardening -'1 develop plans for a test

hed demonstration hardening program.
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P) 'roject ,: (1') Title: Effects Simulation "sing Radiation Simulators

W) Program Element :t: 6.27.15.H ') Title: 
T

efense Nuclear Agency (DNA)

(W) DoD Mission Area: :540 - Defense Nuclear Agency 0') Budget Activity: '!I - Technology Base

e. (U) The thermal radiation effects simulation (TRS) liquid oxygen (LOX) source will he returned to the TRS facility at
Kirtland Air Force Base, where it will be used to expose various materials and equipment of the three Services and other government
agencies as requirements are presented. The Phase IB Flash Lamp will he completed and used for DNA soil blow-off experiments and
to test the Army Ballistic "Iissile Defense (BMD) radar materials. Phase ITI Flash Lamp development will commence.

f. (1') Planning for a radiation research facility will be completed. This facility will provide a capability to Io

research on radiation effects on satellite and missile components. It will make maximum use of existing facilities. An e-ist in.
MA radiation simulator will he modified by adding a vacuum tank or an existing vacuum tank will he modified hy adding raliati'
-irces. Acquisition of hard.-are will begin.

3. (W') F' 1983 PROGRAM:

a. WI) Final integration and operational checkout of the advanced research electromagnetic simulator (ARES) upgraded in-
strumentation system will be completed in the first quarter of FY l1R9. The N-N missile is scheduled to arrive on-m;.e Novemher
1982, and the ,-N missile test will be conducted from Tanuary-July 1983.

b. (U) The major users of the AURORA facility will he the Air Force Ballistic 'Tissile Office (N-N), the Naval Research
laboratory (ion beam production, transport, and focusing), and the "nited States Army Harry Diamond Laboratories (tactical system
generated electromagnetic pulse experiments). AURORA will he modified to produce ion and electron beams for thermomechanical shock
users.

c. ([T) The CASINO facility will be used by '!-X and TRIDENT for thermomechanical effects testing of magnetic memory an-.
inertial guidance subsets.

d. (U) Full-system-level electromagnetic pulse (EMP) testing of the FB-l hA will he completed. Comparison of skin current
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( ) Project : (U) Title: Effects Simulation Using Radiation Simulat rs

(1) Program Element ': 6.27.15.H (') Title: Defense Nuclear Agency (DNA)

(W) DoD Mlission Area: i'540- Defense Nuclear Agency (I') Budget Activity: :I1 - Technology Base

inovt-tion technique (SCIT), large-scale model, and horizontal polarized dipole (HPD) test results of the F-14 and FR-llA will he
completed. Assessment methodolgy verification will be accomplished by testing the F/A-18. The F/A-19 will also undergo SCIT ml,

lirt,'--drive tcsting, as well as a large-scale model measurement program in FY 1983.

e. (') The thermal radiation effects simulation (TRS) liquid oxygen (LOX) source facility will also he used on DIRECT
,)DRSE, a high explosive event, in September 1983. Work on Phase II Flash Lamp development will continue.

f. (U) The acquisition of hardware (vacuum tank and/or radiation sources) for the Radiation Research Facility will con-
tinue-. Additional instnmentation will also he acquired.

. (U ) FY 1984 PLANNED PROGRAM:

a. (U) The major users of the AURORA facility will be the Naval Reskarch Laboratory (pellet implosion experiments with ion
eams) and the larry Diamond Laboratories (tactical system generated electromagnetic pulse and source region electromagnetic pulse

zperiments). The electron/ion beam modification will be used for thermomechanical shock testing of M-X components.

b. (U) Major system users at CASINO are anticipated to be \I-X and TRIDENT II 'or thermomechanical effects testing of
inertial guidance subsets. Work will continue on the upgrade of CASINO.

c. (II) The aircraft electromagnetic pulse (EMP) assessment methodology will be completed and documented for all Department
of Defense (DoD) users. Skin current injection technique (SCIT), as an alternate means of simulation for assessment/methodology,
hardness maintenane/surveillance and fleet verification, will be finalized. The joint technology program will continue to address
issues associated with hardening strategic systems.
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') Prject : C, (17) Title: Effects Simulation s'sing Radiation Shnulators

(1') Program Element 6.27.15.11 () Title: Defense Ntclear Agency (DNA)

(U) DoD .Iission Area: 540- Defense Nuclear Agency (11) Budget Activity: 'I - Techn,,logv Base

d. (U) The thermal radiation effects simulation (TRS) facility will continue to operate. Work ,n Phase IT flash Imp

,i'l w,,,pment will commence.

V . (W) The acquisition of hardware and instrumentation for the radiation research facility will be completed. The facility

will he operated in support of resarch objectives in the DNA system generated electromagnetic pulse (SCEMP) and transient -> iat i.,n

cffects on electronics (TREE) programs.

5. (Q) PROGRAM TO COMPLETION: This is a continuing program.

6. (1U) MILESTONES: Changes in milestones from the January 1991 submission are attributable to the following factors:

a. (U) The continuing redefinition and revision of priorities of service test requirements for weapons systems, .. .

Fl-Ill, F/A-18, and POLARIS C4, etc., and the evolving need to simulate new threat environments, e.g., field TRS, cause iilestonL,

hlia nge s.

b. (V ) The cancellation of the Satellite X-ray Test Facility (SXTF) program in July 1q81.

FY 1982 (u) Complete procurement and integration of the advanced research electromagnetic simulator (ARES) instrumen-

tation system. Operate the AURORA and CASINO facilities in the ionization testing mode for the Air Force Space Division, Air Force

Itl I istic Missile Office, Army Ballistic Missile Defense Center, Army Harry Diamond laboratories, and the Navy TRIDENT II program.

Gxnplete the F-14A full-system-level test in the horizontal polarized dipole (HPD). Complete large-scale model measurements of the

F-14A and FB-Ill. Start large-scale model measurement program for the F/A-18. Start full-system-level test of the FB-IIIA in the

horizontal polarized dipole (HPD) and/or TRESTLE simulator. Refine assessment methodology. Phase IB Flash lamp TRS will he

completed in March 1982.
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W ) Project C (') Title: Effects Simulation "sing Radiation Simulators

(') Program Element :i: 6.27.15.H (T') Title: Defense Nuclear Agency (DNA)

(U) Dol) lission Area: 540- Defense Nuclear Agency (U) Budget Activity: I - Technology Base

DY 1983 Receive N-N missile for the ARES T-21 test. Perform final acceptance checkout of instrumentation system.

(,ndtict extensive six-month electromagnetic pulse (EMP) test in ARES V

Operate the AURORA and CASINO facilities in the ionization and particle beam thermomechanical shock testing

andes for the Air Force Space Division, Air Force Ballistic '"issile Office, Army Ballistic Missile Defense Center, and Army Harry

Diamond Laboratories. Upgrade the AURORA instrumentation by providing new transient digitizers and tape recorders. Complete the
CB-I IA full-system-level testing on the vertical polarized dipole (VPD). Perform skin current injection technique (SCIT), direct-

drive and large-scale model measurement tests of the F/A-18. Start full-system-level test of the F/A-18. TRS liquid oxygen (10)

will be fielded on DIRECT COURSE in September 1981. Begin acquisition of hardware for a radiation research facilitv.

FY 1984 (U) Operate ARES, AURORA, and CASINO in support of Service program users. Complete F/A-IS full-system-level

test on lIPI). Complete acquisition of hardware for a radiation research facility.

(S in Thousands) COST TO

DY 1991 FY 1982 FY 1993 FY 1984 COMPl.EI'ION

7. (U) RESOURCES: Effects Simulation Using Radiation

Simulators 19,391 19,500 31,700 36,900 Continuinc

a. (I') BASIS FOR FY 1983 REQUEST: These funds will be used in two ways. The first is the operation of existing simula-

tors for nuclear weapons effects testing. The second is the development of the Radiation Research Facility.

b. (U) BASIS FOR CHANGE IN FY 1983 FROM FY 1982: Th, increase in funding in FY 1993 is primarily because the peak of the

hardware acquisition for the Radiation Research Facility will occur in this fiscal year.
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DEFENSE NUCLEAR AGENCY

,Y 1983 RDT&E DESCRIPTIT ST.Z!ARY

(U) Project #: If (U) Title: Effects Simulation Using High Explosives

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

(U) DETAILED BACKGROUND A.ND DESCRIPTION:

i. (.J) The objective of the effects simulation using high explosives project is to obtain nuclear weapons effects data
through The use of large-scale high explosive field tests. This project provides information which either cannot be obtainel
from underground nuclear tests or which would be more costly to obtain in that manner. High explosives can b, used effecti'ely
'o simulate certain aspects of nuclear phenomenology including airblast, ground and water shock, water waves, craters, e~ec~a,
some aspects of dust clouds, and multiburst interaction effects.

2. (U) High explosive simulations provide data necessary for evaluating the hardness of existing systems (both United
.'tutes and foreign) and for the development of advanced design techniques for future systems such as the M-X system.

;. (U) RELATED ACTIVITIES: This program supports Service requirements for nuclear weapons effects data necessary for boh
hardening and utilization of a number of strategic and tactical weapons systems and support systems.

(U) WORK PERFORMED BY: Department of Defense (DoD) agencies, other United States Government agencies, civilian ccntract~rs,
educational institutions, and nonprofit organizations.

1. (U) Principal Department of Defense Agencies include Naval Sea Systems Command; Office of Naval Research, Naval Surface
Weapons Center, Air Force Weapons Laboratory, Air Force Space Division, Army Ballistic Research Laboratories, U.S. Army
Engineer Waterways Experiment Station, David W. Taylor Naval Ship R&D Center, and Army White Sands Missile Range.
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r),*ec* : CU) Title: Effects Simulation Usin 'h :xlrlor ve:

'U) Prooram Element #: 6.27.15.:T U) Title: Defense :uclear Agenc%- ':;A'

Cu) ;oD Mission Area: #540 - Defense Nuclear Agency Cu) Budget Activity: #1 - Technologi Base

2. CU) Contractors include Agbabian Associates, Boeing Aerospace Co., the BDM Co., E&G Inc., Physics International ?o.,
L-clhoed Miociles and Space Co., Sy.stems, Science & Software, Inc., Kaman Sciences Corp., Pan America World Air-ways, Prototy>,

vtio)rment Associates, Science Apylications Inc., TRW Systems, Inc., and Terra Tek, Inc.

3. (C
"i Educational institutions include University of California, Los Alamos National Laboratory/Lawr.ce ilvermore

:ational Laboratory.

4. (U) :1onprofit organizations include SRI International and ITT Research Institute.

C U) PROGRAIl ACCOMPLISHMENTS AND FUTURE PROGRAI-0:

1. - 1981 ALED PRIOR ACCOMPLISHMENTS: Since the early sixties, DNA has maintained a large yield high explosives CI
est [:,rogram iat has provided the Services with a FE-generated, 1 kiloton (1T) nuclear airblast equivalence series of tes s.

_-hrough the years, prior to FY 1981, various experiments have been conducted for many major systems, among which have been
. , CDGC-IME, .-X and SAFEGUARD. Army tactical vulnerability experiments have been fielded, as have experiments for

-it]encies uch as the Federal Emergency Management Agency (FEMA), the Defense Communications Agency (DCA) and the Defense
telliWc ce Agency (DIA). In FY 1978, two large yield HE experiments called ISERS BLUFF were conducted in dirwzt surport

)f 'he These tests were conducted to evaluate the influence of multiburst effects on siting and vulnerability.
Additionally, a number of related experiments were fielded including experiments by four North Atlantic Treaty
-rt]anization (CATO) countries. In September 1981, MILL RACE, the first major FE test in the !=STY CASTLE series, took
'lace. This test was an HE simulation of a 1 KT nuclear airblast and supported requirements from all three services, FEMA,
and two allied countries. In FY 1979 and FY 1980, HYBRID GUST, a series of small-scale experiments, were conducted as
Tart of the DIRECT AIM test series. These experiments defined the free field airblast and ground motion environments
associated with multiburst attacks against the concept. The 1931 HYBRID GUST effort included the design and
development of large-scale blast and shock simulators capable of replicating the nuclear threat environment for both single
and multibursts. They were used for system level design and hardness validation testing of shelt,r components.
As part of the DIAMOND MILL series, test plans were prepared to investigate submarine hull response of a 'nuclear
ballistic missile submarine model to underwater shock.
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Project #: H (U) Title: Effects Simulation Using High Exrlosives

(7) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

2. FY 1982 PROGRAM: Final reporting will be accomplished for the MILL RACE event and planning initiated for the
i?,63 DIRECT COURSE high explosive (HE) event. In the DIAMOND MILL series underwater shock testing will be accomplished in
the deep depth underwater simulation device. Large-scale double hull submarine model fabrication and planning for a surf
zone simulation test will continue. DIRECT AIM experiments on external protection systems will continue.

3. FY 1983 PLAI{ED PROGRAM: Field construction for DIRECT COURSE (secor.d large scale HE event in the !.STY CASTLE
series) will be accomplished during February-August 1983. The event will take place in September 1983. The DIAMOND MILL test
series will continue with underwater explosive tests of large-scale double hull submarine models. Planning will continue for
a surf zone simulation test. The DIRECT AIM series will continue with simalation testing of concepts.

4. FY 1984 PLANED PROGRAM: Final reporting will be accomplished for the DIRECT COURSE event and planning initiation
for the 1985 MINOR SCALE HE event. The DIAMIOND MILL test series will continue with a combinjO surf zone and model ship and
submarine shock test. Blast and shock simulator conceptual designs for testing to validate concepts will be pro-
vided to the U.S. Air Force.

5. (U) PROGRAM TO COMPLETION: This is a continuing program.

6. (U) MILESTONES:

FY 1982 a. (U) DIRECT COURSE - Initiate field efforts September 1982.

b. DIRECT AIM - As part of the DIRECT AIM series simulation techniques for[ tests
will be developed to evaluate alternative basing modes.

c. (U) DIAMOND MiLL - Conduct intermediate scale submarine hull model tests in the pressurized -'inder
depth simulation device.
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' roIect #: I1 (U) Title: Effects Simulation Using High Exrlosives

(u) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

Cu) DoD .!ission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

7 1933 a. (U) DIRECT COURS - Field construction April-August 1983. Detonate in September 1933.

b. DIRECT AIM - Final, full scale preproduction, test simulator develo:,ment will be
camn l e ted as part of DIRECT AIM.

c. (U) DIAMOND MILL - Participation in underwater explosive tests of large scale double hull submarines.

FY 1984 a. (U) MINOR SCALE - Institute field efforts September 1984.

b. (U) DIRECT AIM - Height-of-burst simulation techniques will be developed as part of DIRECT AIM.

c. (U) DIAMOND MILL - Participate in the combined surf zone and ship/submarine shock test.

($ in Thousands) COST TO
FY 1981 FY 1982 BY 1983 BY 1984 COTLETION

7. RESOURCES: Effects Simulation Using High Explosives 10,056 6,300 9,900 7,200 Continuing

a. (U) BASIS FOR FY 1983 REQUEST: The FY 1983 request will support requirements from all services with a large-
scale high explosive (HE) test. The Navy will be provided submarine vulnerability data in addition to a verification of
present dynamic design procedures with respect to shock hardening. The FY 1983 request will also provide for a scaled M-X
structure test.

b. (U) BASIS FOR CHANGE IN FY 1983 FROM FY 1982: The funding increase is due to a major high explosive test being
conducted in FY 1983.
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DEFENSE NUCLEAR AGENCY

iy 1983 RDT&E DESCRIPTIVE SUMMARY

(U) Project #: I (U) Title: Effects Simulation Using Natural Disturbances

(U) Program Element # 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: O1 - Technology Base

F. (U) DETAILED BACKGROUND AND DESCRIPTION:

1. (U) The objective is to use natural and artificial phenomena as aurora and metal releases in the atmosphere as well as
laboratory experiments to simulate important aspects of atmospheric conditions following nuclear detonations. The understanding
gained of the plasma, infrared (IR) and other processes is applied to our models of nuclear weapons effects for system design and
mitigation in High Altitude Phenomenology and Applications, Project S. In the absence of atmospheric nuclear testing, thi'
approach is an important source of critical data.

2. (U) The objective is accomplished through a series of atmospheric experiments. Naturally occurring aurora and magnetic
substorms are probed with satellite, space shuttle, rocket and ground based instrumentation to discern the IR chemistry processes
and the effects on propazation of radio signals through the ionosphere. Barium releases permit insight into the processes
which create discontinuities or structure in the plasma created by ,n exoatmospheric nuclear detonation. This structure is
deliterious to radio signal transmissions. A planned Uranium release into near space will permit the measurement of the spectra
and brightness of its long wave IR emissions. Such emissions from weapon debris are predicted to create a severe environment for
numerous weapons systems. Similarly, high explosive testslend insight into the propagation of radar signals through dust clouds
lofted by surface or near surface nuclear detonations.

; (U) RELATED ACTIVITIES: This program supports service requirements for nuclear weapons effects data for application to a
number of strategic weapons, communications, surveillance, and support systems:
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A) Proiect I (U) Title! Effects Simulation Using Natural Disturbances

(U) Program Element t: 6.27.15.H (W') Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: i1 - Technology Base

1. (U) Systems whose communications performance in a nuclear environment have been evaluated using these data include

?RIDENT, Advanced Airborne Command Post (AABNCP), Air Force Satellite Communications System (AFSAT), Global Positioning System

UPS), and the Defense Support Program (DSP), the Defense qatellite Communications System (DSCS) and candidate adaptive high
requency (AHF) system.

2. Thet -D..in nuclear

cenarios is assessed using infrared (IR) predictions based upon these data. The new design will be
iested against such predictions as well. The nuclear mission capability of space defense and ballistic missile defense concepts
ind design are assessed with predictions extrapolated from natural long wavelength infrared (LWIR) data acquired.

1. (U) WORK PERFORMED BY: Department of Defense (DoD) agencies, civilian contractors, educational institutions, and nonprofit
rganizat ions.

1. (U) Principal DoD agencies include Air Force Geophysics Laboratory and the Naval Research Laboratory.

2. (U) Contractors include ESL, Inc.; Technology International Corp.; Lockheed Missiles and Space Corp.; Mission Research
orp.; Photometrics; Science Applications, Inc.; Information Science Inc.; Phvsical Dvnamics Inc.; and SANDIA Laboratorv.

3. (U) Educational institutions and nonprofit organizations include University of Alaska; !tah State Universitv; Universitv
f California (Los Alamos National Laboratory); and SRI Internationa.

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:
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() Project fi: I (U) Title: Effects Simulation Using Natural Disturbances

(W) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: : 540 - Defense Nuclear Agency (U) Budget Activity: : I - Technology Base

1. (U) FY 1981 AND PRIOR ACCOMPLISHMENTS:

a. (U) Laboratory and theoretical efforts, continue to identify the radiation sources which produce the infrared (MR)
-missions seen in rocketborne measurements of ambient i.e., nonauroral earth limb, and auroral radiances.

b. The FY 1980 flight of the Rocketborne Electron Accelerator (EXCEDE) experiment produced energy deposition levels
which are orders of magnitude greater than those of natural aurora

The stimulated IR emissions were intense and measured by ground based as well as
rocket and airborne instrumentation. The data will permit the identification, understanding, and extrapolation to the nuclear

ase of the chemistry and photo efficiency of the IR emissions. Modeling of nuclear induced emissions is necessary to determine
their impact upon tbe as well as the missions of space defense and
xallistic missil, defense (BMf) systems under development or consideration.

c. (U) The DNA Wideband Satellite experiment was launched into a near polar, sun synchronous orbit in May 1976. The
redicted life expectancy was one year, but successful system operation continued until August 1979. Data were obtained on the
Jistortion effects (scintillation) on electromagnetic signal propagation at very high frequency (VHF) and super high frequency
(SHF). As a part of this program, a series of experiments were designed to provide information necessary to !erify the model of
the atmospheric phenomena that cause scintillation. During FY 1978 and FY 1979 simultaneous rocket, radar and satellite measure-
vents made in both auroral and equatorial regions successfully determined the structure of naturally occurring striations, which
form by mechanisms that can be related to the nuclear case. Comparisons of data and theory have been completed and have resulted
in a mechanism that can be related to the nuclear case. Comparisons of data and theory have been completed and have resulted in
q substantial improvement in our understanding of the physical mechanisms which cause the striations.

d. (U) High altitude barium releases create striations similar to nuclear environments. Such active simulation have been
ised successfully to assess communications links. The Satellite Transmission Effects Simulations (STRESS) experiment, a joint DNA/
nited States Air Force project, measured the performance of the Lincoln Experiment Satellite 8 and 9 and the Air Force Satellite
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(U) Project d: I (U) Title: Effects Simulation Using Natural Disturbances

(U) Program Element 4i: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) D)oD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: :1l - Technology Base

Communications System (AF SATCOM) airborne electronic processors in March 1977. The Ave Fria experiment in 1978 used a shaped
charge barium release to precisely locate the striations between two synchronous orbiting satellites, ATS-3 and ATS-6, and their
respective ground stations. Spread spectrum such as used in antijam and navigation systems were tested in the Position Location
and Communications Effects Si-ulation (PLACES) experiment fielded in December 1980.

e. (U) The understanding of the instabilities and physics which lead to striation formation and signal scintillation in
Ionospheric irregulatories and in barium clouds has been codified in theoretical predictions of nuclear environments and integrated
into a simulator for assessing communications link performance.

2. (U) FY 1982 PROGRAM:

a. The joint DNA/United Stated Air Force Earthlimb Auroral Structures (ELIAS) experiment will be launched in
February 1982 to gather data on the spatial variability of aurora infrared (IR) measurementsr

Incorporation of this information into nuclear TR models will greatly enhance the capability
to assess the effectiveness of A

b. The initial flight of the Cryogenic Infrared Radiance Instrumentation for Shuttle (CIRRIS) space shuttle
experiment, a joint United States Air Force and DNA experiment, is scheduled. Coincident with CTRRIS measurements, a rocketborne
experiment will measure the atmospheric IR emissions, this providing a calibration. The capability of the shuttle to make synoptic
measurements will create a data base on natural variability and provide a test of our capability to model the ambient IR chemistry.
This data base is necessary in order to be able to extrapolate to nuclear enhanced chemistry

c. (U) Design and fabrication will be completed for the SCINTEC satellite borne experiment package in preparation for a
late CY 1982 or early CY 1983 launch. This experiment will investigate high latitude plasma structuring processes. A laboratory
experiment will be designed to investigate the plasma structuring and debris transport processes that operate in the first second
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(U) Project : (U) Title: Effects Simulation Using Natural Disturbances

(U) Program Element 9f: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

following a high altitude nuclear explosions. This experiment supports both scintillation and long wavelength infrared (IR)
radiation (LWIR) problems.

d. An experimental effort in polar regions disturbed by solar proton events will provide much needed transverse
electric (TE) very low frequency (VLF) transmission data. An aircraft will be instrumented to measure high frequency (HF)
absorption

3. (U) FY 1983 PLANNED PROGRAM:

a.

The initial auroral experiment in the DNA program
SPIRIT, an earthlimb viewing auroral LWIR measurement rocketborne experiment.

b. (U) The high latitude structure/scintillation satellite experiment will be launched. An experimental campaign will
be conducted using radars and possibly rocket probes to complement SCINTEC. The data will be used to confirm or improve
theoretical models of high latitude plasma structure processes. A laboratory early time nuclear time plasma structuring and debris
transport experiment will be initiated; this experiment will gather data which will be used to improve nuclear predictive
capabilities for command, control and communications (C

3
) radar systems and for IR surveillance systems. An extremely low frequency

(ELF) propagation experiment in solar event disturbed polar regions will be undertaken. Analysis of data from the HF absorption
experiment will be performed; information will be evaluated for adequacy or possible experiment improvements. Engineering tests
of metal oxide release methods will be tested and initial measurements of the resultant LWIR emissions will be acquired. The
Rocketborne Electron Accelerator (EXCEDE) will be augmented to measure the IR signatures of slow chemistry. Data gathering and
experiments will continue using the SCINTEC satellite and ground diagnostics. The data will be used to upgrade both ambient and
nuclear signal scintillation prediction models.
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(L' project n: I (U) Title: Effects Simulation Using Natural Disturbances

(') Program Element it: 6.27.15.H (W) Title: Defense Nuclear Agency (DNA)

(U) Dol) Mission Area: -"540 - Defense Nuclear Agency (L') Budget Activity: 7 1 - Technologv Ease

4. (U) FY 1984 PLANNED PROGRAM: The main objectives and thrust of FY 1983 will continue.

5. (U) PROCRA2M TO COMPLETION: This is a continuing program.

6. (U) MILESTONES:

FY 1982 Initiate link testing of the Integrated Optical Nuclear Detection System (IONDS). Initiate a
polar erimental program to support the development of a high latitude nuclear effects prediction capability which includes
sateli beacon and magnetic measurements, aircraft, radar, and possibly rocket probes of the disturbed ionosphere. Execute
feasil v investigation to evaluate inertial confinement fusion (ICF) facilities for use in investing earlv time high altitude
nuc eapons effects. Conduct uranium oxide laboratory measurements of long wave infrared (IR) emissions. Conduct very
lou requency (VLF) propagation experiments. Conduct the Earth Limb Infrared Auroral Structure (ELIAS) experiment. First
flight of Cryogenic Infrared Radiance Instrumentation for Shuttle (CIRRIS). Complete assembly and test of equipment for

r "high frequency (HF) absorption experiment.

FY 1983 (U) Complete payload definition for a Rocketborne Electron Accelerator (EXCEDE) experiment. Acquire
the first measurements of long wavelength infrared (LWIR) emissions from aurorallv disturbed atmosphere for application to
nuclear effects codes. Complete the link testing of the IONDS and Defense Support Program (DSP) Mobile Ground Terminals using

the link simulator. Prform early time nuclear weapons effects experiments.

FY 1984 (U) Complete engineering test for Weapons Debris Metal Oxide Release experiment in conjunction with the
space shuttle experiment, CIRRIS, reflight. Conduct the FXCEDE late time IR experiment. Execute combined high latitude
structure experiments. Execute early time structure experiments.

FY 1985 (U) Conduct the second joint United States Air Force/DNA space shuttle experiment to measure spatial

structure in excited atmosphere IR emissions. Conduct Weapons Metal Oxide Release experiment to obtain IR emission character-
istics. Execute the high latitude structure experiment.
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(U) Project P: I (U) Title: Effects Simulation Using Natural Disturbances

(U) Program Element i: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Rudgst Activity: 'I - Technology Base

(S in Thousands) COST TO
FY 1981 FY 1982 FY 1983 FY 1984 COMPLETION

7. (U) RESOURCES: Effe2ts Simulation Using 7,522 10,400 11,800 14,000 Continuing
Natural Disturbances

a. (U) BASIS FOR FY 1983 REQUEST: The bases for the request are requirements to extend the satellite commun. ations
investigations to higher frequencies, to investigate nuclear effects on radio propagation, radar and laser systems and on space

b. (U) BASIS FOR CHANGE IN FY 1983 FROM 1982: The increased emphasis on enhaacing the technology base for predicting
nuclear IR effects on long wavelength infrared (LWIR) systems and for predicting high latitude nuclear effects on communications
is reflected in the level of effort. These predictions will be used in the design and nuclear mission capability assessment of
developing space and ballistic missile defense systems which use the LWIR for detection. Critical high latitude communications
links will be assessed and nuclear effects mitigation techniques developed as well.
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DEFENSE NUCLEAR AGENCY

FY 1983 RDT&E DESCRIPTIVE SM,2.ARY

')Project #: i (U) Title: Underground Nuclear Tests

(u) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency .

U) DoD .ission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #. - Tecnclogy Base

-. DETAILED BACGROUD AND DESCRIPTION: Underground nuclear weapons effect tests (MWET) are conducted by
r.:onse to defense remuirements for nuclear weapons effects information. The requirements are submitted annuall - the
_ervices and the Department of Energy (DoE) laboratories. The underground SWET program consists of a comrrehen.-isve series

events specifically designed to obtain vital experimental information required for weapon system managers tc meet zrogram
omiostones and operational acceptance dates. Each event in the UWET series is limited to the minimum essential -.articiration
r:evant to current Department of Defense (DoD) missions. Thorough technical scrutiny of each requirement limits the 7WET
vent * to those experiments which cannot be satisfied by simulation techniques or calculational methods. E'ent testbed
:re'aration and exlerimental techniques are closely monitored to identify possible methods of cost reduction. Undereround
*.:z :,rogram emphasis has been on vulnerabilitL and hardness

Testing of the! their components and subsystems, to meet
r ,'ect milestones will continue to be Df special emphasis in the future events.

. ?ZELATED ACTI'ITIES: The underground TWET program also provides important source data for research on energy courling,
o~ntainment mechanisms, ground shock propagation, and amplitude yield scaling related to monitoring the extent of compliance
with the Threshold Test Ban Treaty (TTBT).

. (U) WORK PERFORMED BY: DoD agencies, other United States Government agencies, civilian contractors and nonprofit organ-
Dzations and educational institutions. Principal DoD agencies include Air Force Ballistic Missile Office, Air Force Space
Division, Air Force Weapons Laboratory, Harry Diamond Laboratories (Army); Ballistic Missile Division (Army) and Naval Surface
;<-alons Center. A Government agency is the Defense Advanced Research Projects Agency (DARPA). Some typical major contractors
are the Boeng Co, Lockheed Missiles and Space Co., Pacifica Technology, Physics International Co., Science Applications, in:.,
.7ystems, Science and Software, Inc., Kaman Sciences Corp., EG&G, JAYCOR, BENDIX Field Engineering Inc., Pan Am, Reynolds
Engineering Company, and General Electric Corp. Educational institutions include University of California, Los Alamos National
Laboratory/Lawrence Livermore National Laboratory.
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.e* -: .CU) Title: Underground Nuclear Tests

Prorram Element #: 6.27.15.H CU) Title: Defense :uclear Agenc..

, DoE .isolon Area: #510 - Defense Nuclear Agency- (U) Budget Activity: ill - Techu:loo." Base

P•1 , T-'3RA:' ACCO-TLISHI'ZNTS A=E FUTURE PROGRAI-S:

FY 1981 'ID PRIOR ACCO:2PLISH.IENTS: DNA has conducted eleven underground nuclear wearons effects tests tn the
.WORD series which began with HUSKY ACE in 1973. HURON 7,NS, executed 24 June 1980, was the first DN.A vertical line-
(mOS) since 1971. It provided a weapons effects test to determine the systems generated electromagnetic rule

r-.:7 no- of the analysis and research satellite (STA.RSAT), a satellite similar to the Defense Satellite Corunications
7::tum i:( (SC2 E!i). The IZEERS IRON event, conducted 31 October 1930, -

- Planning was initiated on an augmented test program with emphasis on the next two
-iow-on events: (1) HURON LANDING, test scheduled for September 1952 , and (2) :EAMON:D ACE, also scheduled

tr e--ember 1982, will look at source (device) output of a low yield device.

Cu) FY 1982 PROGBAM:

a. HURON: mn::::s - Readiness Date: September 1982. This event is a horizontal line-of-sight (.:LO '
test largely dedicated to the validation of the M-X system, including booster and reentry bodies.

b. (U) DIAMO:;D ACE - FY 1982 will complete the testbed construction to support a concurrent detonation with HURON
"ATDITG. It is the first event in the DISTAIT ARBOR series which is designed to develop a low yield test capability.

c. :ZDAS MYTH - Initial planning and construction for event MIDAS MYTH (Readiness Date: September 1953) will
conence. This will be a HLOS ,test mainly in support of the Advanced Ballistic Reentry Vehicle (ABRV) missiles
:yctem generated electromagnet pulse (SGE!,1P) and Department of Energy (DoE) component development.

d. (U) DIAMOND BEECH - Initial planning, design and testbed construction will begin for this event (Readiness Date:
:.rch 1933). DIA.OND BECH will be .rimarily devoted to developing sample (test article) protection for low yield tests.
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!U) Pro'ect #: J (U) Title: Underground Nuclear :ests

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD IMission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

3. (U) FY 1983 PLANNED PROGRAMA:

a. (U) DIAM4OID BEECH - Testbed construction will be completed to support a I.-arch 1983 readiness date.

b. (U) MIDAS MYTH - It is planned to complete the testbed, emplace the experiments and execute the event.

c. MISTY RAIN (Readiness Date: 14y 1984) - Initial planning and construction for this event wil2.ftart.
:his event will be a vertical line-of-sight (VLOS)J I

d. MISTY JADE (Readiness Date: May 1985) - Initial planning and preliminary
for this event will commence. MISTY JADE is planned as an underground detonation

I
e. MIDDLE NOTE - FY 1983 efforts will initiate planning and testbed design for event MIDDLE NOTE (Readiness

Date: July 19L) - This event is planned as a horizontal line-of-sight (HLOS)r
missile to SGEIP. As such, the test missile will be located in a large chamber wit'h a large scatterer.

4. (U) FY 1984 FLAUNED PROGRA.M:

a. (U) MISTY RAIN - It is planned to complete the testbed and execute the event.

b. MISTY JADE - FY 1984 efforts will consist of detailed test design as well asr
in preparation for a May 1985 readiness date.

c. (U) MIDDLE NOTE - FY 1984 efforts will encompass planning, experiment definition, test design, mining and initiate
HLOS pipe and chamber construction in preparation for a July 1985 readiness date.
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Proect #: J (U) Title: Underground Nuclear Tests

') Program Element #: 6.27.15.f (U) Title: Defense Nuclear Agency (DNA)

(U) DoD I.Nission '.rea: #5[O - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

d. UN-NIA-ED EVENT (No. 3 in the DISTANT ARBOR series) - in FY 1984 efforts for this event (Readiness Date:
September 1985) will encompass experiment definition and testbed construction.

e. !IGHTY OAK - Initial planning and test design for event MI-GHTY OAK (Readiness Date: may 1?86) will
commence. This event is planned as a HLOS

f. UN-NAMED EVENT (No. 19 in HUSSAR SWORD series) - in FY 1984_ efforts for -is event (Readiness Date:
?eptember 1386) will consist of preliminary planning and test design for a HLOS

5. (U) PROGRAM TO COMPLETION: This is a continuing program of investigating the effects of nuclear exrlosions. As
different effects become significant or new weapons systems are developed underground nuclear tests are conducted to assess
system survivability/vulnerability. Simulation techniques will be used to the maximum extent feasible, but it is not fore-
seen that it will be possible to simulate all of the effects adequately in the foreseeable future.

6. (U) MILESTONES: The milestones planned for 7Y 1982 and FY 1983 in this submission, do differ significantly from
those planned for the same years in the January 1981 submission.

FY 1982: a. (U) DIAMOND BEECH: Initial design efforts will start in October 1981, testbed construction commences in
:,arch 192, and ;the HLOS pipe fabrication will begin in July 1982.

b. (U) DIAMOND ACE: Testbed construction will start in October 1981. Construction and experiment emplacement
will be finished by August 1982 to meet a September readiness date.

c. (U) HURON LANDING: HLOS pipe construction will be started in January 1982. All testbed construction and
experiment emplacement will be complete in August to support a test execution readiness in September 1982.

526

iV
I

d

t /



Froject d- (U) Title: Underground Nuclear Tests

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mlission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

d. (U) MIDAS MYTH: Initial design efforts will start in October 1981 and testbed construction will start in
:;ovember 1982.

FY 1983: a. (U) DIAMOND BEECH: Horizontal line-of-sight (HLOS) pipe construction will be started in November 382.
.l testbed fabrication will be completed in February 1983 to support a readiness date in March 1983.

b. ,IISTY JADE: Design and fielding activities will start in October 1982, and- "will
be initiated in M-lay 1983.

c. (U) MISTY RAIN: Initial design efforts will begin in November 1982 and the vertical line-sf-sight (VOS)
tonstruction will start in May 1983.

d. (U) MIDDLE NOTE: Design and fielding activiti-s will start in July 1983.

($ in Thousands) COST TO
FY 1981 FY 1982 FY 1983 FY 1984 CO,TLiIO

7. (U) RESOURCES: Underground Nuclear Tests 30,592 65,800 97,500 114,600 Continuing

a. BASIS FOR FY 1983 REQUEST: M. .ing for the MIDAS MYTH and DIAMOND BEECH events will be completed, HLOS con-
struction finished, and the events will be executed. Initial planning and testbed design will be accomplished for MISTY RAIN,
:.1SSY JADE, and 4IDDLE NOTE. Construction of the VLOS pipe will begin on MISTY RAIN. for MISTY
JADE will be initiated.

b. (U) BAZIS FOR CHANGE IN FY 1983 FROM 1982: The higher funding is due to an increase in the number of underground
nuclear weapons effects tests as well as a major refurbishment and modification of the facilities and instrumentation at the
Nevada Test Site (NTS). The added test events are to support identified critical experiments in the areas of (1) systems
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(IJ) Project #: J (U) Title; Underground Nuclear Tests

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U, Budget Activity: #1 - Technology

development, such as responses of advanced missile materials and understanding and controlling system generated electro-
magnetic pulse (SGEMP), (2) the investigation of nuclear weapons phenomenology, e.g., a cratering physics tezt, and (3),
the development of more responsive testing techniques. Both the increase in underground experimentation and the test site
upgrade ,program are multi-year funded beginning in FY 1982.
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DEFENSE NUCLEAR AGENCY

FY 1983 RDT&E DESCRIPTIVE SUMMARY

(THIS SUMMARY IS UNCLASSIFIED)

Project A Title: Theater Nuclear Force Survivability, Security and
Safety (TNFS

3
)

Program Element #: 6.27.15.H

Title: Defense Nuclear Agency (DNA)

DoD Mission Area: fi540 - Defense Nuclear Agency

Budget Activity: #1 - Technology Base

F. DETAILED BACKGROUND AND DESCRIPTION:

1. The objective of the Theater Nuclear Force Survivability, Security and Safety project is to ensure that the theater
nuclear forces (warheads; delivery systems; command, control and communications; and logistics) are sufficiently survivable,
safe and secure to serve as a credible nuclear deterrent and, if deterrence fails, to serve as a retaliatory counterbalance
to numerically superior forces. The project examines current and future vulnerabilitics of theater nuclear forces. Solutions
are developed and validated to ensure survival to a full spectrum of threats. The programs are oriented to obtaining the
greatest possible increase in overall theater nuclear forces effectiveness for the resources invested by the Defense Nuclear
Agency and the Services.

2. The objective is accomplished by working in close cooperation with the Army, Navy, Air Force, theater commanders,
Joint Chiefs of Staff and Department of Defense agencies throughout each project cycle - from problem identification to
solution implementation. Support is provided for new materiel development as well as equipment modifications. It includes
recommendations concerning policy, doctrine and procedure as well as physical improvements.

C. RELATED ACTIVITIES: This project supports Service activities by providing recommended enhancements to the theater nuclear
forces. The project is managed under the direction of a Steering and Advisory Group with representatives from the Office of
the Secretary of Defense, the Services, defense agencies, Joint Chiefs of Staff, and the Commander-in-Chiefs.
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Project A Title: Theater Nuclear Force Survivability Security and

Safety (TNFS
3
)

Program Element #: 6.27.15H
Title: Defense Nuclear Agency (DNA)

DoD Mission Area: #540 - Defense Nuclear Agency
Budget Activity: #1 - Technology Base

IH. WORK PERFORMED BY:

1. Department of Defense agencies, Department of Energy agencies, civilian contractors.

2. Contractors include: The BDM Corp.; JAYCOR; Pacific Sierra Research Corp.; R&D Associates; Mission Research Corp..
Science Applications, Inc.; General Research Corp.; and other contractors.

3. Government laboratories from the Depart.ient of Energy (Sandia National Laboratory, Los Alamos National Laboratory,
Lawrence Livermore National Laboratories), and Department of Commerce (National Bureau of Standards) participate, as well
as all the laboratories of the Department of Defense and Services.

1. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 AND PRIOR ACCOMPLISHMENTS: A major accomplishment has been in the construction of an advanced design
tactical aircraft shelter. This dual capable aircraft shelter is to be tested in early FY 1982 to determine new high explo-
sive quantity-distance factors for reducing required shelter spacing on airbases. Another major Defense Nuclear Agency pro-
,ram is the development of a prototype bomb storage vault. This below-ground nuclear weapon storage vault will be installed
in aircraft hangarettes in order to improve weapon survivability, security and safety. This vault concept will be tested
in FY 1982. In a program for security improvement in transporting weapons, four prototype armored ground transporters were
constructed and feasibility demonstrations were initiated. Because of the threat to nuclear-armed ground launched cruise
missiles by infiltrators, the Defense Nuclear Agency initiated a program to determine the effectiveness of various security
procedural concepts. These concepts were evaluated in FY 1981 using two-sided force engagement field tests. For security
enhancement of weapons storage sites, an operational feasibility test program was carried out using smoke, foams and other
penetration preclusion devices. A major new initiative involved nuclear command, control and communication systems. Work
in this area of activity commenced with the assessment of dispersed, modular command post concepts. lefense Nuclear Agency
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roect I: A Title: Theater Nuclear Force Survivability, Security and
Safety (TNFS

3
)

Program Element #: 6.27.15H
Title: Defense Nuclear Agency (DNA)

DoD Mission Area: #540 - Defense Nuclear Agency
Budget Activity: #1 - Technology Base

esearch was also initiated to develop advance basing concepts, equipment and procedures for Navy antisubmarine aircraft.
new as.9essment of nuclear weapons effects on tactical weapons systems, such as Aegis, Terrier and Tomahawk, was initiated.
conceptual program was starte4 for enhancing the survivability of Pershing and ground launched cruise missiles when not

eplo'ed or when on Qick Reaction Alert site.

2. FY 1982 PROGRAM. The Defense Nuclear Agency Theater Nuclear Force Survivability, Security and Safety project will
ontinue the programs involving: protective shelters; security devices; storage; movement; and nuclear command, control and
ommunication. Examples of specific continuing programs are: (1) Explosive testing of the advanced design shelter and
iclear bomb storage vault; (2) Testing of the armored transporter prototypes; (3) Assessment of techniques for rapid dis-
ersal of nuclear weapons from storage and missile sites; (4) Testing of dispersed command post command, control and communi-
ation procedures; and (5) Assessment of nuclear weapons effects on survivability of Navy weapons systems.

3. FY 1983 PLANNED PROCRA M: The FY 1983 program will continue the efforts of earlier yearq with particular attention
eing given to hardening of naval surface ships to nuclear weapons effects. Programs involving shelters, advanced storage,
ovement, security devices, and rapid dispersal will be given further attention for transfer to and implementation by the
ervices.

4. FY 1984 PLANNED PROGRAM: In general, the project will continue the development of new methods (hardware and opera-
ional procedures) for enhancing the survivability, security and safety of nuclear forces. The primary focus in FY 1984
ill be the validation and turnover to the Services of programs involving: armored container hardware; weapons storage
ault; and procedures and hardware for operating dispersed antisubmarine warfare aircraft.

5. PROGRAM TO COMPLETION: In conjunction with the Services, the project will coordinate the development of selected
urvivability, security and safety enhancements. It will provide direct support to the weapons program offices for systems
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eject #: A Title: Theater Nuclear Force Survivability, Security and
Safety (TNFS

3
)

Program Element #: 6.27.15H
Title: Defense Nuclear Agency (DNA)

DoD Mission Area: #540 Defense Nuclear Agency
Budget Activity: #1 - Technology Base

volving nuclear capabilities. Support will also be provided to the Services to ensure that the improvements identified,
veloped and tested are properly integrated in the overall nuclear force modernization program. In addition, the Defense
clear Agency will ensure the Services are aware of the technology base and analytical tools which are available to ensure
rvivability, security and safety of the theater nuclear force.

6. MILESTONES:

FY 1982 a. Provide data to the Department of Defense safety board on safe distance factors between aircraft
ngarettes containing stored nuclear and conventional weapons.

b. Develop plan for prewar dispersal and temporary storage of air-delivered antisubmarine nuclear weapons.

c. Complete survivability tests of weapons storage vault.

d. Evaluate Navy nuclear weapon system survivability and reconstitution concepts.

FY 1983 a. Complete tests for alternate storage sites concepts for advanced storage concepts.

b. Complete development of advanced basing concept for Navy antisubmarine warfare aircraft.

FY 1984 a. Complete validation and turnover to the Services of weapons storage vault.

b. Continue development of advanced storage concepts.
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Project #: A Title: Theater Nuclear Force Survivability, Security and
Safety (TNFS3)

Program Element #: 6.27.15H
Title: Defense Nuclear Agency (DNA)

DoD Mission Area: #540 - Defense Nuclear Agency

Budget Activity: #1 - Technology Base

c. Develop and demonstrate concepts such as use of decoys and smoke obscuration.

d. Evaluate integrated rapid dispersal options.

($ in Thousands) COST TO
FY 1981 FY 1982 FY 1983 FY 1984 COMPLETION

7. RESOURCES: Theater Nuclear Forces Survivability, 14,139 8,900 7,100 6,000 Continuing
Security and Safety (TNFS

3
)

a. BASIS FOR FY 1983 REQUEST: The work accomplished in FY 1979 through FY 1981 and that planhed for FY 1982 was
developed in conjunction with the Services. A baseline, prioritized program has been developed and is now in progress. The
basis for the FY 1983 request is a continuation of this prioritized program.

b. BASIS FOR CHANGES IN FY 1983 FROM FY 1982: In FY 1982, the majority of the program's effort will be directed
toward the objectives of the prioritized baseline program. There will be a reduction in FY 1983, caused by the completion
of development and testing of improvement options currently being pursued.
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DEFENSE NUCLEAR AGENCY

FY 1933 RDr&E DESCRIPriVE SLUMARY

(A) Project 0; B (U) ritle: Physical Security

(U) Program Element 0: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: 4540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

F. DETAILED BACK.ROUND AND DESCRIPTION: Paysical security of nuclear weapons is a critical element whicn is vital to
Gnited States national security interests. Tue DLiA is designated as tile single authorized source within tle Department of
)efense (DoD) to initiate and fund exploratory research in support of Service requirements to safeguard these national
resources. Tralitional security philosophy and procedures historically focused on a covert threat posed by the terrorist,
saboteur and espionage agent. Recent tests suggest r .

The above modus operandi could place
Global acts of terrorism mandate an immediate and concentrated effort to upgrade nuclear weapons security.

Constraints on manpower and dollars dictate the most efficient and prudent use of these resources to insure adequate
security. Program direction continues to focus towards research efforts that provide scientific validation of standards and
procedures which insure effective security. This optimum level of achievable security is pursued through test, evaluation and
vilidatlon of concepts and Degins with proper planning and interface design, the development of security hardware and
materials, and must also include human behavioral factors. The performance of concepts and the redesigned system is valilated
tirougn testing, which is tie final task element. A successful research and development program enhances our nuclear security
posture and can successfully assist an expanded threat spectrum launched by a determined terrorist adversary.

G. (U) RELATED ACTIVIrIES: Tuils program supports all DoD and State activities concerned with the physical security of
nuclear weapons, materials, chemical agents and public facilities. Joint research efforts of common interest to the Federal
cmmmunity In nuclear security are ongoing.
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(0) Project # B (U) Title: Physical Security

(U) Program Element # 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: # 540 - Defense Nuclear Agency (U) 3udget Activity: # i - Technoligy Base

H. (U) WORK PERFORMED BY:

I. (U) Department of Defense (DoD) laboratories; Army Mobility Equipment Research and Development Command; Army Civil

Engineering Research Laboratory; Army Project Manager for Nuclear Munitions; Army Engineers; Naval Surface Weapons Center,

White Oak; Naval Civil Engineering Laboratory; Naval Ordnance Station, Indian ifead; Naval Personnel Development Center, San
Diego; Naval Electronics Command; Air Force Office of Security Police; Air Force Systems Command; Rome Air Development Center;
and the Air Force Electronics System Division.

2. (U) United States Goverament agencies Include: Department of State; Law Enforcement Assistance AdninLstration,

National Bureau of Standards; and the Central Intelligence Agency.

3. (U) Civilian contractors and universities include: Sandia National Laboratories; University of California, Lawrence
Livermore National Laboratory; Abbott Associates, Inc.; JAYCOR; Mission Research Corp.; Human Factors Research; Effects

9,.'~nolog, Inc.; and Adaptroacs.

I. (U) PROGRAM ACCOMPLISHMENrS AND FUTURE PROGRAMS:

1. (J) FY 1981 AND PRIOR ACCOIPLISHH:ENTS: As the single manager for the DoD eAperimental research program of physical
security t chniques and technology for the security of nuclear weapons, Service laboratories, academia, other Government
i,,enctes, an,] various commercial enterprises were funded within areas of human factors, concept; and new technologies for
improving the security of nuclear weapons. Some of the major tfforts include:

i. (C) Development ot an Intruder and weapon taggant/tracer s, stem.

h. Cj) ontinuation of investigation into the human factors areas of nuclear security personnel, such as vigIlance,
s,.lec,'|.m triinin 4  id notivation.
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4P

(I') Project #: B (U) Title: Physical Security

(0) Program Element #: b.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD 'lisslon Area: # 340 - Defense Nuclear Agency (U) Budget Activity: # I - Technology Base

c. (U) An automited site security monitor and response system was conceptually developed utilizing new teciinnilogies

cid tr.iismlssion capabLitles.

d. (U) Toe developmeat of a door relocking mechanism which may be used in tie future to retrofit igloo doors.

e. (U) A site was selected for a Department of Defense (DoD) operational test site and preparations were made for an

arch~itectural en ;ineering cottract.

2. (U) FY 1932 PROARA:

a. (U) Continue tae investigation of the behavioral assessment of nuclear security personnel.

D. (U) The furtherance of anticompromise emergency destruct technologies, and improvements in sensor signature data
.i,-uisition and evaluation methodologies which will ennance tne detecting/deterring/defeating of intruders.

c. (U) Develop the operational test site which will support the integrated testing of the DoD nuclear security

prgr..

d. (U) Demonstrate toe feasibility of using fiber optics technology as a basis for a new Low cost sensor for

intrusion detection.

e. (U) Continue efforts toward developing a high security locking system for nuclear weapons storage structures.
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(L) Project #: B (U) Title: Physical Security

(U) Program Element #: 6.27.i5.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: Fl - Technology Base

f. (U) Conduct further investigation into composite barrier materials (steel, plexiglass, lexan, titanium, etc.) to

determine tie type of barrier materials which would constitute an appropriate deterrent against cutting by drill, power saw,

torch, shape charge and gunfire.

g. (U) Develop an optimally configured hybrid entry control system.

h. (U) Continue development of a computer site security monitoring and response system through the use of

state-of-the-art computer based systems to enhance overall security of nuclear weapons.

3. (U) FY 1983 PLANNED PROGRAM:

a. (U) Continue efforts in assessing physiological and psychological effects on security forces.

b. (U) test newly developed security systems using fiber optics as a sensing device and begin the development of a

multivariate intrusion identification processor (MIIP).

c. (U) Continue efforts to record and analyze information passing through sensor communication networks of

operational nuclear sites. Measure operational performance in existing systems in order that man related strengths and

weaknesses of the system can be identified.

d. (U) Continue developing a prototype hardware/software sensor system utilizing distributed microprocessor data

processing, adaptive learning networks and fiber optic data links.

e. (U) Complete the initial architectural engineering design of an operational test site at Fort McClellan, Alabama

and begin construction.
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(U) Project #: B (U) Title: Physical Security

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: #540 - Defense Nuclear Agency (U) Budget Activity: #1 - Technology Base

f. (U) Continue development of technologies for intruder tagging and tracing.

g. (U) Complete evaluation and test of barrier composite materials.

h. (U) Determine both the favorable/unfavorable effects command, control and communications (C
3
) have on a

security system.

4. (U) FY 1984 PLANNED PROGRAM: The effort for this fiscal year will be a continuation of the research, development,
test and evaluation efforts planned for FY 1983. This effort will continue to identify security systems that will provide
proper detection with a lower nuisance/false alarm rate.

5. (U) PROGRAM TO COMPLETION: This is a continuing program that works toward optimum security policies, procedures and
crite for the Department of Defense (DoD) nuclear weapons arsenal and attempts to preclude the necessity for hastily
organized programs. The ongoing program not only satisfies the requirement for near term modernization and security upgrade,
but should also provide a viable integrated security system for the 1990s.

6. (P) MILESTONES:

FY 1982 a. (U) Complete the behavioral assessment effort for the Air Force concerning physical security
positions and personnel performance; the radio frequency signature assessment project; and the development of an entry control
system.

b. (U) Assess the results of the weapons access delay system (WADS) tests and determine the optimum
subsystem that will provide the best access delay for the money.
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(U) ?roject #: B (U) Title: Physical Security

(U) Program Element #: 6.27.15.H (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Aission Area: # 540 - Defense Nuclear Agency (U) 3udget Activity: # 1 - Technology Base

c. (U) Continue the development of an operational test site, to include procurement of initial test
equipment.

d. (U) Optimize the charged couple device with moving target indicator for physical security
application.

FY 1983 a. (U) Comp]eLe initial architectural design of the operational test site and initiate constructian.

b. (U) Develop design for a general purpose microprocessor capable of Interface with a variety of
t ransducers.

c. (U) Complete effort to record and analyze information passing through communication sensors and
recommend a system which can be procured by the Service for training/assessmeo- purposes.

d. (U) Continue development of a hardware/software sensor sy .em using adaptive learning networks.

e. (U) Continue the development of an olfactory sensor and a laser enhanced ionization detection device.

FY 1984 a. (U) Complete research in the development of a computerized site security monitoring and response
system.

b. (U) Complete the design and construction of the operational test site; plai for future operational

tests.
c. (U) Complete the design and development of high security locking systems and incorporate into

Department of Defense (DoD) Manual 5210.41-4, Nuclear Weapon Security Manual.
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(U) Project# : B (U) Title: Physical Security

(U) Program Element# : 6.27.15.11 (U) Title: Defense Nuclear Agency (DNA)

(U) DoD Mission Area: # 540 - Defense Nuclear Agency (U) Budget Activity: # I - Technology Base

($ in Thousands) COST TO

FY 1981 FY 1982 FY 1983 FY 1984 COMPLECION

7. (U) RESOURCES: Physical Security 5,331 7,800 9,600 11,600 Continuing

a. (U) BASIS FOR FY 1983 RE .UES.: Toe FY 1983 request witl support the fifth year of a comprehensive Department of

Defense (DoD) researcn, development, test and evaluation (RDr&E) effort in nuclear security detection and deterrent systems;

concept development; field experimentation and validation of the deterrent/detection systems; and continue research in

increasing our tecnnological development in sucn areas as materials, structures, barriers, and human behavioral factors.

b. (U) BASIS FOR CHANGE IN FY 1983 FROM FY 1982: The FY 1983 increase is attributable to the high priority effort

to establish a DoD Operational Test Site at Fort McClellan, Alabama. Essentially, FY 1982 funded research projects will

continue at the same or reduced levels to allow sufficient resources to be applied to tho Test Site undertaking.
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HESSLER Research, Development, Test, and Evaluation, Defense Agencies DLA 08 FEB 82
Hessler

Progrem and Financing (in thouisan o4 dollars)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Budget plan (amounts for Obligations
Identification code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 east. 1983 eat 1981 actual 1982 est 1983 eat

Program by activities:
0 rect:

8. Defensewjde mission support 16,215 1- 774 22,700 16,430 18,042 22 310
Reimbursable program 3,054 3 501 3,500 3,077 3,500 3.500

10 0001 Total 19,269 2. 26,200 19,507 21,542 25.810

Financing:
Offsetting colections from:

11 0001 Federal funds -3,054 -3,500 -3,500 -3,077 -3,500 -3,500
Unobligated balance available, start of year

21.4001 For completion of prior year budget plans ........ -1,119 -853 -565
21 4002 Reprogreming from or to prior year budget plan -51 .....
24 4001 Unobligated balance available, end of year ........ 9. .......... 853 585 975
25 0001 Unobligated balance lapsing 51 ..... 51 .......

40 0001 Budget authority (appropriation) 16,215 17,774 22,700 16,215 17,774 22.700
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HESSLER Research, Development, Test, and Evaluation, Defense Agencies DLA -8 FEB 82
Hessl er

Object Classification (in thousands of dollars)

Identification code 97-0400-0-1-051 1981 actual 1982 est. 1983 est

Direct obligations:
Personnel compensation:

111.101 Full-time permanent 9,346 10,518 11 710
111.301 Other than full-time permanent 95
111.501 Other personnel compensation 194

111.901 Total personnel compensation 9,635 10,518 11,710

112.101 Civilian personnel 958 1,081 1,205
121.001 Travel and transportation of persons 41 '00 65
122,001 Transportation of things 9 15 20
123.201 Com'munications, utilities and other rant 1,028 1,520 1,747
124.001 Printing and reproduction 165 200 220

Other services:
125.003 Contracts 3,564 3,786 6,009
126.001 Supplies and materials 658 604 648
131.001 Equipment 372 218 686

199.001 Total direct obligations 16,430 18,042 22,310

. ... ... ... ... ... ... ..... . . ... .. . . .. . .. .. ... .. .. .. . .. .. ... . ... ... . ... .. .. ... .. .. ... .. .. ... .. .. ... .. .. ...

Reimbursable obligations:
Personnel compensation:

211.101 Full-time permanent 301 239 249
212,101 Civilian personnel 29 23 25

Other services:
225.003 Contracts 2,675 3,160 3,146
226.001 Supplies end materials 72 78 0

299.001 Total reimbursable obligations 3,077 3,500 3,500

999.901 Total obligations 19,507 21,542 25,810

54.2
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE LOGISTICS AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES
PERSONNEL SUMMARY

FY 1981 FY 1982 FY 1983 FY 1984
PROGRAM ESTIMATE ESTIMATE ESTIMATE

Total Number of Permanent Positions 430 450 475 475

Total Compensable Work Years 433 441 475 475

Full-Time Equivalent of Other Positions (4) (4) (4) (4)

Full-Time Eqivalent of Overtime and Holiday Hours (7) (7) (7) (7)

Average Paid Employment 433 441 475 475

Average GS Grade 8.49 8.50 8.50 8.50

Average GS Salary 23,083 24,429 24,746 24,746

Average Salary of Ungraded Positions 18,934 20,138 20,344 20,344
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DEPARTMENT OF DEFENSE - MILITARY
RESEARCH, DEVELOP.ENT, TEST & EVALUATION, DEFENSE AGENCIES

DEFENSE LOGISTICS AGENCY

($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Program Estimate Estimate Estimate

------------------------------------------ SUMMLARY BY BUDGET ACTIVITY ----------------------------------------

6. Defense-Wide Mission Support 16,215 17,774 22,700 25,005

TOTAL RDT&E - Direct 16,215 17,774 22,700 25,005

Reimbursements 3,100 3,500 3,600 3,700

TOTAL PROGRAM 19,315 21,274 26,300 28,705

------------------------------------------ SUMMARY BY PROGRAM CATEGORY ---------------------------------------

6. Defense-Wide Mission Support 16,215 17,774 22,700 25,005

TOTAL Research and Development

(Program 6) 16,215 17,774 22,700 25,005

TOTA' Operational Systems Program - -- -

TOTAL RDT&E - Direct 16,215 17,774 22,700 25,005

Reimbursements 3,100 3,500 3,600 3,700

TOTAL PROGRAM 19,315 21,274 26,300 28,705

544

/ i I I I | . .



HESSLER Research, Development, Toot, and Evaluation, Defense Agencies DLA 08 FEB 82
HesS ler

P-ogram and Financing (in thousands of dollars) 1980 Fiscal year program

Budget plan (amounts or Obligations
Identification code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 ost. 1983 est. 1981 actual 1982 est, 1983 est

Program by activities:
Direct:

6. Defensewide mission support .... ,6
Reimbursable Program . .......- 23

10.0001 Total .. .. 1,091 ... ..

Financing:
Offsetting collections from:

11.0001 Adjustment to prior yeer federal fund orde ......- 23
Unobligated balance available, start of year:

21.4001 For completion of prior year budget plans . .. ....- 1,119.. . ...
21.4002 Reprograming from or to prior year budget plan -51 ..... ..... ... ...
25.0001 Unobligeted balance lapsing 51...................... .......... 51 ..... .....

40.0001 Budget authority (appropriation) ..... ..... .. .... ....

Hesler

Program and Financing (in thousands of doilar.) 1981 Fiscal year program

budget plan (am~ounts for obligations

Identification code 97-0400-0-1-051 RDT8E actions programed)

1981 actual 1982 est. 1983 est. 1981 actual 1982 est. 1983 eat.

Program by activities:
Direct:

6. Defensewide mission support 16,215................. .......... .15,362 853
Reimbursable program 3,054 . .... 3,054 .... I.. .....

10.0001 Total 19,289.......................18,418 853 ...

Financing:
Offsetting collections from:

11 0001 Federal funds -3,054...........................3,05O ........
21.4001 Unobligated balance available, start of year................... ......... ............. ........ ....853 .....
24.4001 Unobligated balance available, and of year............. ........................... .... 853 ... ..

40.0001 Budget authority (appropriation) 16,215......................16,21t$...8..



HESSLER Research, Development, Test, and Evaluation, Defense Agencies CLA 08 FEB 82
HesslIer

Proc"m and Financing (in thousands of dollars) 1982 Fiscal year prograr

Budget plan (amoeunts for Obligations
Identification code 97-0400-0-1-051 RDT&E actions programed)

1957 actual 7982 est. 1983 enst. 1981 actual 1982 est 1983 est

Program by activities:
Direct:

6. Defensewide mission support ... .. 17,774............. .............. 17,189 585
Reimbursable program 3,50............................... .. 3,500

10 0001 Total 21,274........................ 20,689 585

Financing:
Offsetting collections from,:

11.0001 Federal funds ...- 3,500 ...- 3,500 ...
21,4001 Unobligatad balance available, start of year .........,....1 -585
24 4001 Unobligated balance available, end of year..............................................585 ....

40.0001 Budget authority, (appropriation) ... 17,774 .. I... 17,774 .....

Program and Financing (in thouands of dollars) 1983 Fiscal year program

budget plan (ariounta for Obligations
Identification code 97-0400-0-1-051 ROT&I actiona programed)

1981 actual 1982 est. 1983 ast. 1981 actual 1982 est. 1983 est,

Program by activities:
Direct:

8, Defensewide mission support .... ...... 22,700 ,21,7115

Reimbursable program ...... 3,500.................... ..... 3,800

10.0001 Total .... .... 26,200 .. 25,225

Financing:
Offsetting collections from:

11.0001 Federal funds ..- 3,500...................-3,500
24.4001 Unobligated balance available, endt of year......................................................... .. 975

40.0001 Budget authority (appropriation) 54 G........ ....... 22,700 ..... .. 22,700
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DEPARTMENT OF DEFENSE-MILITARY
DEFENSE LOGISTICS AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES
PERFORMER DISTRIBUTION

($ in Thousands)
Appropriation: RDT&E, Defense Agency

TOTAL DIRECT OBLIGATION AUTHORITY

FY 1981 FY 1982 FY 1983 FY 1984
PROGRAM ESTIMATE ESTIMATE ESTIMATE

I. For Operation of Installations of the Reporting DoD
Component (Government-Operated) .................................. 12,439 13,752 16,172 16,693

2. For Operation of Installations of the Reporting DoD
Component (Contractor-Operated) ................................... . . - - -

3. For Contracts Directly in Support of Work Actually Per-
formed at Installations of the Reporting DoD Component ........... 93 71 504 543

4. For Work Assigned to Activities of Other DoD Activities ............ 110 10 220 220

5. For Work Assigned to Activitirs of Other Government Agencies ....... 690 699 734 1,084

6. For Work Performed by Industrial Contractors ("Profit"
Organizations .................................................... - 270 365 475

7. For Work Performed by Education Institutions:
a. Designated Federal Contract Research Centers ................. - - - -
b. Other Institutions ........................................... 865 775 1,000 1,400

8. For Work Performed by Other "Non-Profit" Organizations:
a. Designated Federal Contract Research Centers ................. 11 52 150 150
b. Other Institutions ........................................... 2,007 2,145 3,555 4,440

9. Total RDT&E Appropriation .......................................... 16,215 17,774 22,700 25,005
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DEPARTMENT OF DEFENSE - MILITARY

DEFENSE LOGISTICS AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES

FEDERAL CONTRACT RESEARCH CENTERS
($ in Thousands)

SUMMARY BY APPROPRIATION/PROJECT

FY 1981 FY 1982 FY !983

Actual Estimate Estimate

INSTITUTE FOR DEFENSE AGENCIES

Research, Development, Test & Evaluation, Defense Agencies (DLA)

6.58.01S ............................................................ 
11 52 150
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE LOGISTICS AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES

INSTALLATION ANALYSIS - IN-HOUSE

TOA ($ IN THOUSANDS) PERSONNEL (MAN-YEARS)
CIVIL SERVICE CONTRACTOR MIL.PFRS.

Paid
RDT&E FUNDS From Paid

Installa- Mgt Other All Parent From Paid Paid Paid In
tion & Bureau Parent Other Other Sub - MIL. PERS. Agency Other From From From RDT&E
Location FY Etc. Dept DoD Funds 1/ Total RDT&E Other Total RDT&E RDT&E Other RDT&E Other Work Other Total

Defense 81 12,054 429 429
Technical 82 13,752 441 441
Information 83 16,172 465 465
Center,
Alex., VA

I/ Excludes Military Personnel and Military Construction
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DEPARTMENT OF DEFENSE - MILITARY

DEFENSE LOGISTICS AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES

PROGRAM ELEMENT LISTING

($ in Thousands)

Program-wide Management and Support

Element FY 1981 FY 1982 FY 1983 FY 1984 Descriptive

Code Title PROGRA ESTIMATE ESTIMATE ESTIMATE Summary Page

65801S Defense Technical Information 13,233 14,574 17,560 18,470 551

65802S Information Analysis Centers 2,982 3,200 5,140 6,535 569

Total - DIRECT 16,215 17,774 22,700 25,005

REIMBURSEMENTS

65801S Defense Technical Information 1,100 1,330 1,330 1,330

65802S Information Analysis Centers 2 2,170 2,370

Total - REIMBURSEMENTS 3,100 3,500 3,600 3,700

GRAND TOTAL 19,315 21,274 26,300 28,705
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DEPARTMENT OF DEFENSE -MILITARY

DEFENSE LOGISTICS AGENCY
RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

A. rESOURCES/PROJECT LISTING: IN THOUSANDS)

Additional
Project FY 1981 FY 1982 FY 1983 FY 1984 to Total Estimated
Number Title Program Estimate Estimate Estimate Completion Cost

TOTAL FOR PROGRAM ELEMENT 13,233 14,574 17,560 18.470

1.0 RDT&E Information Services 1,737 2,115 2,843 2,974 Continuing Not Applicable

2.0 Technical Report Services 5,017 5,489 6,027 6,079 Continuing No, Applicable

3.0 Development 655 599 1,061 1,479 Continuing Not Applicable

4.0 Systems Maintenance and
Operational Improvements 2,247 2,372 2,842 3,066 Continuing Not Applicable

5.0 Management and Support 3,577 3,999 4,787 4,872 Continuing Not Applicable

B. BRIEF DESCRIPTION OF ELEMENT:

Provides for the operation of the Defense Technical Information Center (DTIC) as the centralized Department of Defense facility
for collecting, storing and retrieving scientific and technical information (S&TI) regarding Department of Defense Research and
Development completed, ongoing, and planned efforts. The data are available to the users in their areas of technical interest
and provide a means of improving the management of and reducing the costs of the overall Department of Defense Research,
Development, Test, and Evaluation program.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

C. BASIS FOR FY 1983 RDT&E REQUEST:

The Defense Technical Information Center's mission consists of three basic and two support projects. Basic projects are:
1.0, RDT&E Information Services, providing for a centralized Department of Defense point for input, storage, retrieval, and
transfer of Department of Defense Research, Development, Test, and Evaluation information on current and planned research
efforts; 2.0, Technical Report Services, providing for a central facility within the Department of Defense for collection, stor-
age, announcement, and secondary distribution of technical reports of completed efforts generated by Department of Defense spon-
sored Research, Development, Test, and Evaluation; and 3.0, Development, covering the DTIC efforts devoted to identification of
requirements for new scientific and technical information products, services, and systems and evaluation to include feasi-
bility and concept formulation. Support efforts at DTIC for the basic projects are: 4.0, Systems Maintenance and Operational
Improvements, providing for the application of existing techniques, equipment, and technology to operating systems and to extend
these capabilities or improve their performance and to design operating systems to implement approved new programs/ services; and
5.0, Management and Support, providing for normal management and support functions of the Center including management operations,
administrative equipment and supplies, normal housekeeping services, and the technical terminology and Scientific and Technical
Information central registry functions common to DTIC's mission.

D. BASIS FOR INCREASE IN FY 1983 OVER 1982.

Additional workyears, planned purchase of automatic data processing equipment (ADPE), and replacement equipment result in
increased funding in 1983.

E. PERSONNEL IMPACT:

The number of employees supported with requested FY 1983 funds is as follows:

RDT&E Procurement Total

(1) Federal Civilian Employees 475 0 475

(2) Contractor Employees 0 0 0

F. TERMINATION COST:

Not Applicable.
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE LOGISTICS AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES
FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #1.0 Title: RDT&E Information Services

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

BACKGROUND AND DESCRIPTION: This program provides for rapid access of technical management and program planning data in various
information data banks at the Defense Technical Information Center. Summarized scientific and technical information on current
Defense-sponsored research and technology plans, projects, and work units is provided to Defense research and development person-
nel and their contractors. Included are the Research and Technology Work Unit Data Bank, Research and Development Program Plan-
ning Data Bank, and the Independent Research and Development Data Bank. Unclassified Department of Defense information relating
to ongoing research and technology efforts provided to interagency activities such as the Smithsonian Science Information Exchange
and the Committee on Academic Science and Engineering of the Federal Council for Science and Technology. Included in this project
are the operational requirements of the Research, Development, Test, and Evaluation On-Line System.

RELATED ACTIVITIES: No similar centralized Department of Defense program exists.

WORK PERFORMED BY: Input and output from the data banks are performed in-house by the Defense Technical Information Center. In
keeping with Department of Defense policy, computer programs for operating systems within the project are written and maintained
in-house.

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments:

a. Since FY 1972 output services have been available from the Research and Technology Work Unit Data Bank, the Research and
Development Program Planning Data Bank and the Independent Research and Development Data Bank. In 1973 operational status of the
Research, Development, Test, and Evaluation On-Line System was achieved which permitted remote terminal access into the data
collection of the Defense Technical Information Center. At the end of FY 1980, there were 100 remote access terminals connected to
the system and 10 terminals for providing input to the files. FY 1980 workloads, including changes to the data base records, were
405,000.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #1.0 Title:Technical Report Services

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

b. In FY 1981, expansion of the Research, Development, Test, and Evaluation On-Line System continued. A total of 380 termi-
nals were used for retrieval. Workloads, including changes to the data base records, were 438,000 transactions, including 310,000
searches from remote terminal users.

2. FY 1982 Planned Program

a. In FY 1982, 105 terminals will be added to the Research, Development, Test, and Evaluation On-Line System. The estimated
workload to be performed is 542,000 transactions, including 400,000 remote terminal searches.

b. Increased funding requirements in FY 1982 over FY 1981 are due primarily to increased communications expenses and pro-
rated share of rental and maintenance of newly acquired ADP and reproduction equipment. A 4.8% pay raise is included.

3. FY 1983 Planned Program

a. Estimated workload is 624,000 transactions including 470,000 remote terminal searches.

b. Increased funding requirement for FY 1983 is due to additional workyear requirements to accomplish new mission assigment of
Manpower and Training Research Information System (MATRIS).

4. FY 1984 Planned Program

a. Estimated -orkload is 685,000 transactions, including 530,000 remote terminal searches.

b. Funding requirements for FY 84 are not significantly changed from FY 83 requirements.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #1.0 Title: RDT&E Information Services

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

5. Program to Completion

This is a continuing program.

RESOURCES: (IN THOUSANDS OF D'!AkS)

FY 1981 FY 1982 FY 1983 FY 1984 Completion Cost

RDT&E: Fnds 1,737 2,115 2,843 2,974 Continuing Not Applicable
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DEPARTMENT OF DEFENSE - MILITARY

DEFENSE LOGISTICS AGENCY
RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #2.0 Title: Technical Report Services

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity #6 Program-wide Management and Support

BACKGROUND AND DESCRIPTION: The Defense Technical Information Center is the central facility of the Department of Defense for
secondary distribution of technical reports generated by research, development, test, and evaluation efforts sponsored by the
Department of Defense. The Center acquires technical documents, stores them for retrieval, announces them for official use, and
supplies copies to Federal agencies and to their registered contractors, subcontractors, and grantees. The Defense Technical
Information Center furnishes on demand, or automatizally, full-text copies of reports (in full size or microimage formats) and
search bibliographies. The availability of new Department of Defense classified and limited reports is announced in the Defense
Technical Information Center Technical Abstract Bulletin (TAB) and unclassified and unlimited documents in the Department of
Commerce (DoC) Government Reports Announcements and Indexes (GRA&I). Announcement (TAB) documents are distributed every 2 weeks
with Indexes.

RELATED ACTIVITIES: Initial distribution of domestic technical documents is made by the performing military service to Department
of Defense research and development engineering and scientific personnel and their contractors. Acquisition and storage of these
documents at the Defense Technical Information Center provide a facility for centralized secondary distribution of unclassified,
limited, and classified documents to other Department of Defense research and development activities and their contractors when
they are registered with Defense Technical Information Center. Within Department of Defense, this service is not duplicated.

WORK PERFORMED BY: The Defense Technical Information Center provides and performs services for input and announcement of
unclassified, limited, and classified documentation in-house, including the bibliographic service. Composition for Defense
Technical Information Center's TAB and Indexes is performed by the Government Printing Office (GPO). Actual printing of the
Defense Technical Information Center's TAB and Indexes is performed in-house. Composition and printing of the Quarterly and
Annual Indexes are performed by the Government Printing Office.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #2.0 Title: Technical Report Services

Irogram Element 65801S Title: Defense Technical Information Center

1.ssion Area 610 Budget Activity: #6 Program-wide Management and Support

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS

I. FY 1981 and Prior Accomplishments:

a. In FY 1981, as well as in prior years, the acquisition and secondary distribution of Department of Defense technical
reports were accomplished by the Defense Technical Information Center.

b. During FY 1981, 1,280,000 transactions were processed, including new input and changes to the data bank. Reports dis-
tributed and products furnished from the data bank included 87,110 document requests that required special handling.

2. FY 1982 Planned Program:

a. Estimated workload for FY 1982 is 1,296,000 transactions, including changes, and 90,160 transactions requiring special
handling of document requests.

b. Increased funding requirements in FY 1982 over FY 1981 result from the rental of newly acquired ADP and reproduction
equipment. A pay increase of 4.8 percent has been included in the funding requirements.

3. Fy 1983 Planned Program:

a. Estimated FY 1983 workload is 1,330,000 transactions, including changes to the data bank.

b. Increased funding requirements in FY 1983 result from the purchase of replacement and previously-leased ADP and repro-
duction equipment.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #2.0 
Title: Technical Report Services

Program Element 65801S 
Title: Defense Technical Information Center

Mission Area 610 
Budget Activity: #6 Program-wide Management and Support

4. FY 1984 Planned Program:

Estimated workload is 1,353,000 transactions including changes 
to the data bank.

5. Program to Completion:

This is a continuing program.

RESOURCES: (IN THOUSANDS OF DOLLARS) 
Additional Total

to Estimated

FY 1981 FY 1982 FY 1983 FY 1984 Completion Cost

RDT&E: Funds 5,017 5,489 6,027 6,079 Continuing Not Applicable
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DEPARTMENT OF DEFENSE - MILITARY

DEFENSE LOGISTICS AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES
FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #3.0 Title: Development

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

BACKGROUND AND DESCRIPTION: This program is directed towards developing and installing new information products, services, and
systems; determining and fulfilling user requirements; and promoting transfer of technical information on a Defense-wide basis.

RELATED ACTIVITIES: No similar centralized DoD program exists.

WORK PERFORMED BY: The development effort is performed in-house for the most part; however, the Defense Technical Information
Center does contract, on a short term basis, one-time development efforts for which it would be uneconomical to hire and main-
tain in-house staff and equipment capabilities on a continuing basis.

PROGRA' %COMPLISHMENTS AND FUTURE PLANS:

1. FY 1981 and Prior Accomplishments:

In prior years, the Defense Technical Information Center's development effort resulted in:

a. The Defense Research, Development, Test, and Evaluation On-Line System (DROLS) which provides interactive access to
DTIC-maintained data bases of technical and management Research, Development, Test, and Evaluation data via remote telecommunica-

tions terminals.

b. An Information Analysis Center service support program to allow the Information Analysis Centers to share the centralized

document and automated data processing facilities of the Defense Technical Information Center.
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2. FY 198 Plne Program:

,

FY 1983 RDT&E DESCRIPTIVE SUMMARY
Project #3.0 Title: Development

Program Element 65B01S Title: Defense Technical Information Center

MisonAea60Budget 
Activity: #6 Program-vide Management Support

2. FY 1982 Planned Program:

a. Development of a DTIC ADP Time Sharing Facility for DoD RDT&E managers' use.

b. Establishment of an annual STI Research Seminar to broaden the base of STI research efforts within the DoD re'-arch
community.

c. Assist OSD MRA&L with the development of the Manpower and Training Research Information System (MATRIS) and assume opera-
tional control of the system.

d. Continue development of the DoD Data Base of Data Bases.

e. Implement and assess free text retrieval capabilities for DTIC management data bases.

f. Investigate possibility of replacing the current management planning data base (DD 1634) with a data base of Congressional
Summary information.

g. Implement improved on-line terminal operator retrieval training.

h. Based on completed feasibility study, implement selective prototype alternative to hard copy documents. Specifically, DTICwill develop a new system to accept microfiche in lieu of hard copy and will modify existing systems to accept camera ready copy
in lieu of hard copy reports.

i. Investigate feasibility of establishing a data base of DoD technical manuals.

J. Increased funding requirements in FY 1982 over 1981 are attributable to a 4.8 percent pay increase for October 1981 and
additional workyear requirements.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #3.0 Title: Development

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

c. Publication of the Defense Technical Information Center 10-Year STINFO Plan, Fiscal Years 1978-87, which contains the
findings of the contractual study of future Scientific and Technical Information requirements and technology, internal
requirements studies, and other documents containing guidance or recommendations for Defense Technical Information Center's
programs, goals, and objectives.

d. Development of a project to assist DoD laboratories/libraries to gain access to commercial on-line services.

e. A study of the feasibility and design of a prototype data base service for DTIC users to search specific external data
bases to which the requester does not have convenient access.

f. A study of the feasibility and requirements for implementing new or expanded reference data bases for DTIC users to
improve identification of and access to STINFO and RDT&E capabilities and facilities.

g. Direct assistance to DUSDR&E in developing and obtaining specific improvements to the DoD Technical Information Program
and assisting in the experimentation with the implementation of improved electronic information systems and devices to support
the DUSDR&E requirements.

h. Study and analysis of the economics and effectiveness of DTIC indexing and vocabulary control practices, including
manual and machine-aided indexing, in contrast to other alternatives for providing on-line search of data bases and remote data
base input.

i. Design of training programs which use improved, cost effective methods of introducing on-line terminal operators to the
retrieval process.

j. Completed feasibility study to examine state-of-the-art and recommend alternatives to hard copy documents.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #3.0 Title: Development

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management Support

3. FY 1983-84 Planned Program:

a. Identify and assess new or changed requirements, trends, or priorities for the use of technical information or informa-
tion services; explore methods to characterize and analyze information needs and practices of principal activities and target
groups within the information user and generator communities; and develop techniques to expand awareness and use of information
resources.

b. Continue expanding Defense Technical Information Center's role in providing single-point access within DoD to STINFO-
related services or resources.

c. Continue analysis of and experimentation with exploitable new technologies and concepts for information transfer.

d. Continue investigation of innovative techniques to enhance the scope and effectiveness of DoD document and data base
systems and services.

e. Investigate the technique and equipment for converting technical information, including graphics, to digital bit streams
for storage, retrieval, and transmission.

f. Develop cooperative STI research efforts with two or more military laboratories and fund for the laboratory efforts.

g. Increased funding requirements are due to additional development type contracts and required increase in workyears to
accomplish DTIC's mission.
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FY 1983 DESCRIPTIVE SUMMARY

Project #3.0 Title: Development

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

4. Program to Completion:

This is a continuing program.

RESOURCES: (IN THOUSANDS OF DOLLARS) Additional Total

to Estimated
FY 1981 FY 1982 FY 1983 FY 1984 Completion Cost

RDT&E: Funds 655 599 1,061 1,479 Continuing Not Applicable
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DEPARTMENT OF DEFENSE - MILITARY

DEFENSE LOGISTICS AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #4.0 Title: Systems Maintenance & Operational Improvements

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

BACKGROUND AND DESCRIPTION: This is a continuing program which provides for the effort associated with applying existing tech-
niques, equipment and technology tq operating systems to extend their capabilities or to improve their performance. The purpose
of this effort is to provide technical personnel in direct support of the Defense Technical Information Center's Automatic Data
Processing Application Systems. Major automatic data processing applications include the Defense Research, Development, Test,
and Evaluation On-Line System, Technical Report System (DD 1473), Work Unit Information System (DD 1498), Research and Develop-
ment Program Planning (DD 1634) System, and the Independent Research and Development System with functional subsystems for
input, update, file maintenance, retrieval, announcement/publication, reports generation, inventory, and demand and automatic
distribution. Overall Defense Technical Information Center application systems which operate against four Defense Research,
Development, Test, and Evaluation data banks and related ancillary/reference files encompass some 15 subsystems and a computer
program inventory of over 500 production programs. Included also is the effort to maintain data files and monitor operational
readiness and availability of automatic data processing systems, control cryptographic equipment, and monitor the on-line
system. In addition, efforts for the tests and assemblies of new or changed procedures or programs are included.

RELATED ACTIVITIES: None.

WORK PERFORMED BY: Effort is performed in-house at the Defense Technical Information Center; however, the Defense Technical
Information Center does contract for short-term, one-time efforts for which it would be uneconomical to hire and maintain

in-house staff.

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments:

a. Supported the acquisition and expansion of Information Analysis Center (IAC) data bases.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #4.0 Title: Systems Maintenance & Operational Improvementsnts

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

b. Implemented a Shared Bibliographic Input Experiment capability of technical report formatted data into the Technical

Report System for Defense Research, Development, Test, and Evaluation On-Line System users.

c. Implementei unclassified dial-up access to optimize the use of the Defense Research, Development, Test and Evaluation

On-Line System.

d. Added a limited text search capability, title searching, and tape cassette output capability to the Defense Research On-

Line System (DROLS).

e. Continued system and programing support for maintenance and other operational improvements of all leferse Technical

Information Center automatic data processing applications.

f. Expanded On-Line System Automatic Data Processing capability consistent with the needs of the Defense Research, Develop-

ment, Test, and Evaluation On-Line System.

g. Implemented Defense Research, Development, Test and Evaluation On-Line System interface with a generalized Data Base

Management System.

h. Implemented DTIC Time Sharing Facility (DTSF) which provides remote access to the UNIVAC 1108 system at DTIC for inter-

active program and data base development.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #4.0 Title: Systems Maintenance & Operational Improvements

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

2. FY 1982 Planned Programs:

a. Install a Front End Processor to control communications and to free computer core space for other applications.

b. Install a non-impact printer to increase printing capability and improve customer product.

:. Continue experimentation of Data Base Management System (DBMS) to develop new access techniques and file structures.

d. Continue programing of the Information Processing System.

e. Continue system and programing support for maintenance and other operational improvements of all Defense Technical
Information Center's automatic data processing applications.

f. Increased funding in FY 1982 results primarily from a pro rata share of rents and maintenance for the front end processor
and non-impact printer. A 4.8 percent pay increase effective October 1981 has been included in funding.

3. FY 1983 Planned Programs:

a. Continue system and programing support for maintenance and other operational improvements of all automatic data proces-

sing applications.

b. Continued lease of the front end processor and non-impact printer.



FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #4.0 Title: Systems Maintenance & Operational Improvements

Program Element 65801S Title: Defense Technical Information Center

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

c. Increased funding requirements in FY 1983 are attributable to the purchase of ADPE equipment, planned rental and mainte-

nance of a data concentrator for expansion of DROLS.

4. FY 1984 Planned Programs:

a. Continue system and programing support for maintenance and other operational improvements of all automatic data proces-

sing applications.

b. Purchase of replacement cryptographic equipment.

c. Increased funding in FY 1984 results primarily from the planned purchase of replacement cryptographic equipment.

5. PROGRAM TO COMPLETION:

This is a continuing program.

RESOURCES: (IN THOUSANDS OF DOLLARS)
Additional Total

to Estimated

FY 1981 FY 1982 FY 1983 FY 1984 Completion Cost

RDT&E: Funds 2,247 2,372 2,842 3,066 Continuing Not Applicable
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE LOGISTICS AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES
FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project #5.0 Title: Management and Support

Program Element 65801S Title: Defense Technical Information Center

'ission Area 610 Budget Activity: #6 Program-wide Management and Support

BACKGROUND AND DESCRIPTION: This program provides for normal management and support functions of the Center including manage-
ment operations, administrative equipment and supplies, normal housekeeping services, and technical terminology and central
registry functions common to the Defense Technical Information Center's mission.

RELATED ACTIVITIES: None.

WORK PERFORMED BY: Administrative and management operations are performed in-house with the exception of support functions that
can be provided on a station-wide basis. These services are provided by the Defense Logistics Agency Administrative Support
Center at Cameron Station, Alexandria, Virginia, on a reimbursable or common service basis.

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: Emphasis will continue to be placed on obtaining administrative support and
logistic functions at the most efficient level to accomplish the Defense Technical Information Center's mission. Decreased
effort will be expended on the Technical Terminology Program as editing of the Natural Language Data Base terms has been com-
pleted. Effort in the Scientific and Technical Information Central Registry will remain at the same level.

The increased funding requirement in FY 1982 versus FY 1981 is attributable to increased costs in communications and a 4.8 per-
cent pay increase effective October 1981.

Increased funding requirement in FY 1983 and FY 1984 over FY 1982 includes contractual support for the Manpower and Training
Research Information System (MATRIS).

PROGRAM TO COMPLETION: This is a continuing Program.

RESOURCES: (IN THOUSANDS OF DOLLARS) Additional Total
to Estimated

FY 1981 FY 1982 FY 1983 FY 1984 Completion Cost

RDT&E: Funds 3,577 3,999 4,787 4,872 Continuing Not Applicable
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DEPARTMENT OF DEFENSE - MILITARY

DEFENSE LOGISTICS AGENCY
RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: 65802S Title: Information Analysis Centers

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

A. RESOURCES/PROJECT LISTING ($ IN THOUSANDS)
Additional Total

Project FY 1981 FY 1982 FY 1983 FY 1984 to Estimated
Number Title Program Estimate Estimate Estimate Completion Cost

1.0 TOTAL FOR PROGRAM ELEMENT 2,982 3,200 5,140 6,535 Continuing Not Applicable

B. BRIEF DESCRIPTION OF ELEMENT:

This program element provides funding for eleven (II) contractor-operated Information Analysis Centers (IACs). The role of
an IAC in national defense is to assure that the Department of Defense (DoD) carries out its mission in a timely and effec-
tive manner by serving as a focal point for authoritative expertise and maintaining a national data base within its scope of
coverage. IACs serve as a vehicle for effective technology transfer by collecting, storing, reviewing, evaluating, and
synthesizing authoritative scientific and technical information in well-defined fields of technology in formats most useful
to DoD scientists and engineers.

C. BASIS FOR FY 1983 RDT&E REQUEST:

During FY 1983 the efforts to increase the effectiveness of the centers and enhance their capability to meet identified user
needs will be continued. Technical areas of primary emphasis will include carbon-carbon composite materials, metal-matrix
materials and applications, and support of the manufacturing technology program. During the year the centers will collect-
ively acquire more than 35,000 new sources of technical information, answer approximately 1,300 technical inquiries, and
update, expand, or complete more than 30 handbook/databook volumes. The centers will also complete a variety of state-of-
the-art reports, critical reviews, and technology assessments within their specialized area of technology.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: 65802S Title: Information Analysis Centers

Mission Area: 610 Budget Activity: #6 Program-wide Management and Support

D. BASIS FOR DATA BASE INCREASE IN 1983 OVER 1982:

One of the nation's problems currenLly being highlighted is the need to improve the productivity of the nation's industrial
base and, particularly, the defense industrial base. During the next five years the DoD Manufacturing Technology Program
(MTP) will invest roughly $1.3+ billion in advanced Manufacturing Technology (MT) needed for the production of DoD weapons
systems. In order for DoD and the nation to take fullest advantage of these investments, the output of the MTP products must
be conveniently available to the defense industrial base. In support of this need, $0.4 million was added to support the
establishment of the Manufacturing Technology Information Analysis Center. A total of $0.3 million was added to support the
requirement for DTIC to assume responsibility for the management of the Data and Analysis Center for Software (DACS) effective
in FY 83. The DACS serves as a central source for current, readily usable data and information concerning software technol-
ogy. Additionally, during a period of general inflation in the economy, the basic level of funding for IACs has been
straight-lined. To prevent further reduction in the component of professional technical analysis in IACs and to enable the
IACs to accomplish the requirements imposed by DLA/DTIC in the Statement of Work in current contracts, an inflation clause was
added in FY 1983.

E. PERSONNEL IMPACT:

The average number of employees supported with requested FY 1983 RDT&E Funds is as follows:

RDT&E Procurement Total

(1) Federal Civilian Employees -

(2) Contractor Employees 121 121

F. TERMINATION COST: FY 1982 & Prior Funds FY 1983 Funds Total

(1) Estimated Government Liability Financed with: ......................... Not Applicable .........................

570

V.

., -j .. ,,.-



DEPARTMENT OF DEFENSE - MILITARY
DEFENSE LOGISTICS AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES
FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #1.0

Program Element: 65802S Title: Information Analysis Centers

'ission Area: 610 Budget Activity: #6 Program-wide Management and Support

BACKGROUND AND DESCRIPTION: This program element provides funding for the operation of eleven (11) contractor operated Infor-
marion Analysis Centers. The centers collect, review, and analyze the results of research and development in certain well
defined areas of technology. These areas include chemical propulsion, engineering properties of materials, infrared physics,
metal matrix composites, reliability data on electronic components, and tactical weapons guidance and control systems. Based
on their review and analysis, the scientists and engineers at the centers synthesize, repackage, and disseminate the informa-
tion in a format most useful to Department of Defense scientists and engineers. The services provided by the centers include
responses to inquiries in their fields of special competence; preparation, publication, and updating of engineering reference
works; and preparation of special analysis tasks such as state-of-the-art reports, critical reviews, and technological assess-
ments. The products and services of the centers are provided on a service-charge basis to DoD components, contractors and
grantees, U.S. Government agencies, and, to the extent practical, the private sector. The income thus obtained is reintro-
duced into the program for the development of additional products and services. The aim of these services is to improve
weapons reliability, engineering decisions, and development lead time and to provide a means of increasing the productivity of
defense scientists and engineers through reduction of duplicative test and evaluation programs.

RELATED ACTIVITIES: There are ten (10) other designated DoD centers, managed by other DoD components, which provide similar
services within other well defined technical areas such as hydraulic engineering, plastics, soil mechanics, and concrete tech-
nologies.
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE LOGISTICS AGENCY

RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES
FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #1.0

Program Element: 65802S Title: Information Analysis Centers

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

PROGRAM ACCOMPLISHMENTS & FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: The FY 1981 program emphasized the modification of center scopes, products, and 6t ices
intended to increase the effectiveness of the centers in meeting the identified priority evaluated information needs of DoD
scientists and engineers. The number of documents in the DLA Information Analysis Centers files reached an aggregate of 650,000
records. Significant publications include the Guidance Law Handbook for Classical Proportional Navigation, the Infrared Hand-
book, the Nondestructive Testing Handbook, the Structural Alloys Handbook, and a new addition of the Machining Data Handbook.
Additionally, a new center specializing in information relative to metal-matrix materials was established.

2. FY 1982 Planned Program: The FY 1982 program will be conducted in substantially the same manner as tL.
, 
FY 1981 program with

a continuation of modifications intended to enhance the value of the centers to the overall defense RDT&E program and to increase
the operating efficiency of the centers. During the year, the centers will acquire approximately 35,000 new sources of technical
information, answer approximately 1,200 technical inquiries, and complete and disseminate a variety of handbooks, databooks,
state-of-the-art reports, and special studies.

3. FY 1983 Planned Program: During FY 1983 the implementation of required modifications will continue and emphasis will be
placed on the development of information identified as priority needs of DoD. DTIC will assume responsibility for the management
of the Data and Analysis Center for Software and the Manufacturing Technology Information Analysis Center will be established.
Efforts in support of metal-matrix composite materials will be intensified.

4. FY 1984 Planned Program: During FY 1984, the efforts indicated in FY 1983 will be continued.
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DEPARTMENT OF DEFENSE - MILITARY

DEFENSE LOGISTICS AGENCY
RESEARCH, DEVELOPMENT, TEST & EVALUATION, DEFENSE AGENCIES

FY 1983 RDT&E DESCRIPTIVE SUMMARY

Project: #1.0

Program Element: 65802S Title: Information Analysis Centers

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

WORK PERFORMED BY: (FY 1982)

INFORMATION ANALYSIS CENTER CONTRACTOR & CENTER LOCATION

Chemical Propulsion Information Agency Applied Physics Laboratory, Johns Hopkins University, Laurel, MD

Infrared Information & Analysis Center Environmental Research Institute of Michigan, Ann Arbor, MI

Mechanical Properties Data Center Battelle Memorial Institute, Columbus, OH

Metals and Ceramics Information Center Battelle Memorial Institute, Columbus, OH

Nondestructive Testing Information Analysis Center Southwest Research Institute, San Antonio, TX

Reliability Analysis Center lIT Research Institute, Rome, NY

Tactical Weapon Guidance and Control Information lIT Research Institute, Chicago, IL

Analysis Center

Thermophysical & Electronic Properties Information Purdue University, West Lafayette, IN

Analysis Center

Metal-Matrix Composites Information Analysis Center Kaman-Tempo, Santa Barbara, CA

Manufacturing Technology Information Analysis Center To be Determined

Data and Analysis Center for Software Administrative Management in FY 1983 573
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FY 1983 DESCRIPTIVE SUMMARY

Project: #1.0

Program Element: 65802S Title: Information Analysis Centers

Mission Area 610 Budget Activity: #6 Program-wide Management and Support

5. Program to Completion: This is a continuing program.

RESOURCES: (IN THOUSANDS OF DOLLARS)

Additional Total
FY 1981 FY 1982 FY 1983 FY 1984 to Estimated

Actual Estimate Estimate Estimate Completion Costs

Total for Program Element 2,982 3,200 5,140 6,535 Continuing Not Applicable
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Research, Development, Taot, and Evaluation, Defense Agencies NSA 21 JAN 82

Program and F Inanc ing I in thousands of dolIIla)
--------------------------------------------------------------------------------------------------------------------------------------

ldet~ictio cde 97040-01-51Budget Plan (amountsd for Obligations

1981 actual 1982 est. 1983 est. 1981 actual 1982 est. 1963 est.
------- ------------------------------------------------------------------------

Program by activities:
Direct:

5. Intell igence and conmunications
Re imbursable program

10.0001 Total

Finmanci ng:
Offsetting collections from:

11.0001 Federal funds
Unobligatad balance available, start of year:

21.4001 For completion of prifor year budget plans
21.4002 Reprograming from orstoiprior year budget p lan
24.4001 Unobligated balanc availablesend of year
25.0001 Unobligated balance lapsing

39.0001 Budget authority

Budget authority:
40.0001 Appropriation
42.0001 Transferred from other accounts

43.0001 Appropriation (adjusted)
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Research, Development, Test, and Evaluation, Defense Agencies NSA 21 JAN 82

Object Classification (in thousands of dollars)

Identification code 91-o00-0-1-051 1981 actual 1962 est. 1983 est.

Direct obligations;

1 21.001 Travel and transportation of persons
122.001 Transportation of things
123.201 Communications, utilities and other rent

Othertservices;

1 25.003 Contracts
125.004 Other
128.001 Suppie s and materials

131.001 Equipment
1.001 Grants, subsidies, and contributions

199.001 Total direct obligations

Reimbursable obligations:
Other services:

225.004 Other

999.901 Total obligations
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NATIONAL SECURITY AGENCY
FY 1983 Budget Estimate

Defense Agencies, RDT&E Program

Summary by Budget Activity
(Dollars in Thousands)

Section 2

FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Budget Authorization
5. Intelligence and Communications

Total RDT&E-DIRECT

Reimbursements

Total PROGRAM

Exhibit PB-33E 577
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NATIONAL SECURITY AGENCY

FY 1983 Budget Estimate
Defense Agencies, RDT&E Program

Summary by Program Category

(Dollars in Thousands)

Section 2

FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Budget Authorization

Operational Systems Development

31011G Cryptologic Activities

33401G Comunications Security

35885G Tactical Cryptologic Activities

35167G Computer Security Program

Total RDT&E-DIRECT

Reimbursements

Total PROGRAM
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Research, Development, Test, and Evaluation, ODfense Agencies NSA 21 JAN 82

Program and Financin (in thousands of dollars) 1980 Fiscal year program
....................................................................................................................................

Budget, lan (amounts for Obligations
Identification code 97-0400-0-1-051 RDTSE actions programed)

1981 actual 1982 est. 1983 est. 1981 actual 1982 est 1983 est

Program by activities:
Direct:

5. Inte lligence and commun ications ........ .......... .............. ..........
Re imbursable program .......... .......... ...... . .. . . . . . . . .

10 ,0 0 0 1 T ota l .... ...... ... ..... ... ..... .... ....... ...

Financing:
Offseting collections from:

11,0001 AdJustment to prior year federal fund orde ..........
Unobligated balance available, start of year:

21 4001 For completion of prior year budget plans . ....... ............... .. .......
21.4002 Reprogram ing from or to prior year budget plan .......... .................... ..........
25.0001 Unobligated balance lapsing .... . .................... ........

40.0001 Budget authority (appropriation) ..................
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Research, Development, Test, and Evaluation, Defense Agencies NSA 21 JAN 62

Progren andFinanocing (in thouaarkdso#_dollars) 1981 Fiscal year prograf

Bdgtpn (anut f or Obligations
Identification code 9-40-1OlROT&E actions prograned

1981 actual 1982 est. 1983 est. 1961 actual 1982 est 1963 est

Program6 by activities:
Direct:

5. Intelltigence n connunicat ions
Reimbursable pogran

10 0001 Total

Financing:
Offsetting collections fron:

10001 Fe:deral funds....
21.4001 nbIte td balance available, start of year ... .
24.4001 Unobligated balance available, end of year....

39.0001 budget authority-....

Budget authority:
40.0001 Appropriation ....
42.0001 Transferred from other accounts...

43.0001 Appropriation (adjusted)
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Research, Development, Toot, end Evaluation, Defense Agencies NSA 21 JAN e2

Progrr and Financing (in thousend of dollars) 1982 Fiscal year program

Budget plan (amounts for Obligations
Identification code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 et. 1983 est. 1981 actual 1982 est. 1983 est
....................................................................................................................................

Program by activities:
Direct:

5. Intelligence and communicat ions ........
Reimbursable progrom ....

10.0001 Total

Financing:
Offsetting collections fror:

11.0001 Fedoral unds ..... ....

21L4001 Unobligated balance available, start of year ..........
24,4001 Unobligated balance available, eand of year ........

Budget authority:
4O.0001 Appropriation ..........
42.0001 Transfer-ed from other accounts

43 0001 Appropriation (adjusted) ....

581
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Research, Oevelopment, Toot, and Evaluation, Defense Agencies NSA 21 JAN 82

Program and FinancinO (in thousands of dollars) 1983 Fiscal year program

Budget Plan (amounts *or Obligations
Identification code 97-0400-0-1-051 RDT&E actions programed)

. . . . . . . . . . . . . . . . . . . . . . . . . . . .- - - -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1981 actual 1982 est. 1983 est. 1981 actual 1982 est. 1983 eat

Program by activities:

Direct:

5. Intelligence and communications .......... .........
Reimbursable program .......... ..........

10.0001 Total .............

Financing:
Offsetting c-lections from:

11.0001 Fedoral I unds .......... ...
24.4001 Unobligated balance available, end of year .......... .....

40.0001 Budget authority (appropriationl .......... .........
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NATIONAL SECURITY AGENCY
PERFORMER DISTRIBUTION

Research, Development, Test and Evaluation
(Dollars in Thousands)

Section 3

APPROPRIATION: RDT&E, Defense Agencies

Total Obligational Authority

FY 1981 FY 1982 FY 1983 FY 1984
Actual Estimate Estimate Authorization

1. For operation of installations of the reporting DoD
Components Government operated

2. For operation of installation of the reporting DoD
Contractor operated

3. For contracts directly in support of work actually

performed at installations of the reporting DoD
Component

4. For work assigned to other Department of Defense
activities

5. For work assigned to activities of other Government

agencies

6. For work performed by industrial contractors ("profit"
organizations)

Exhibit PB-331
Page I of 2 583
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Total Obligational Authority
FY 1981 FY 1982 FY *983 FY 1984

Actual Estimate Estimate Authorization

7. For work performed by educational institutions
a. Designated Fed Contracts Res Centers
b. Other Institutions

8. For work performed by other "non-profit" organizations
a. Designated Fed Contracts Res Centers
b. Other Institutions

9. Total RDT&E appropriation

Page 2 of 2

58'
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NATIONAL SECURITY AGENCY

DEFENSE AGENCIES. RDT&E

Federal Contract Research Centers (FCRC)

(Dollars in Thousands)
Section 6

FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Estimate Authorization

FCRC

5wo
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*1

DESCRIPTIVE SUMMARIES AND OTHER DETAILS ON NATIONAL SECURITY AGENCY PROGRAMS ARE NOT INCLUDED AS THEY REQUIRE SPECIAL

ACCESS. THE ADDITIONAL INFORMATION WILL BE PROVIDED IN THE JUSTIFICATION BOOKS ENTITLED, CONSOLIDATED CRYPTOLOGIC

PROGRAM, TACTICAL CRYPTOLOGIC PROGRAM, COMMUNICATIONS SECURITY PROGRAM AND COMPUTER SECURITY PROGRAM AND MORE HIGHLY

CLASSIFIED DOCUMENTATION PROVIDED TO EXAMINERS OF THE NSA BUDGET.

586
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HESSLER Research, Development, Teast, and Evaluailon, Defense Agencies DASD 08 FEB 82
Hessler

Program and Finenil M (in thousands of dollarsl
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - . - - - - -. . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Budget plan (amounts for Obligations
Identification code 97-0400-0-1-051 ROT&E actions programed)

1981 actual 1982 eat 1983 es% 1981 actual 1982 eat 1983 eat
....................................................................................................................................

Prograrm by activities:
01 rect:

6. Oefansewide tission support 21,293 20,900 31,800 16,179 21,594 34,904
ReiMbur-sable program 167 1,500 1,500 67 1,500 1,500

10 0001 Total 21,460 22,400 33,300 16,346 23,094 36,404

Financing:
Offsetting collections fromi

11 0001 Federal funds -167 -1,500 -1,500 -167 -1,500 -1,500
Unobligeted balance available, start of year:

21 4001 For completion of prior year budget plans .......... .......... . ... -1,039 -6,020 -5,326
21 4002 Rsprogrsning fror or 'to prior year budgat plan -133 .......... ....... . .. .
24,4001 Unobllgeted balance available, end of year .......... . ... 6,020 5,326 2,222
25 0001 Unooligated balance lapsing 133 . ........... 133 .......

40.0001 Budget authority (appropriation) 21,293 20,900 31,800 21,293 20,900 31,800

------------------------------------------------------- ------------------------------------------------------------------------------------

Direct ob igations:
121.001 Travel and transportation of persona 33 35 40

Other services: 16,146 21,559 34,864
125.003 Contracts --6,-----6 21,559-34,

199.001 Total direct obligations 16,179 21,594 34,904.... ... ... ..... Z .Z. a=

Reimbursable obligations:
Other services: 1,500 1,500

225.003 Contracts 0. , 0 .

999.901 Total obligations 
16,346 23,094 36,404
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DEPARTMENT OF DEFENSE - MILITARY
SUPPORT TO SECRETARY OF DEFENSE ACTIVI-IES AND 0RGANILLA-:ON O3F THE J-INT CHIEFS OF STAFF

RESEARCH, DEVELoPMENT, TEST AND EVALUATION. DEFENSE AGFN CIES

SUMMARY BY BUDGET ACTIVITY
(in Thousands)

FY1981 FY1982 FY1983 FY 1 184
ACTUAL ESTIMATE ESTIMATE ESTIMATE

6. Programwide Managemnt & Support 21,293 20,900 31,8J0 34.144

TOTAL RDT&F - Dicu~ct 21 ,293 20,900 31,800 34,144

ReimS'" --ments 167 1,500 1 ,500 1 ,500

TOTAL PROGRAM 21!. 460 22,400 33,300 35.644

7- . 'I I A
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DEPARTMENT OF DEFENSE - MILITARY
SUPPORT TO SECRETARY OF DEFENSE ACTIVITIES AND ORGANIZATION OF THE JOINT CHIEFS OF STAIF

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE A-ENCIES

SUMMARY BY PROGRAM CA-EGORY
($ in Thousandso

FY19PI FY1982 FY1983 FY1984

ACTUAL ESTIMATE ESTIMATE ESTIMATE

6.1 Research

u.2 Exploratorj Development

6.3 Advanced Development

6.4 Engineering Development

6.5 Management a!,d Support 21,293 20,900 31,800 34.144

TotUl Researcn an-d Development (Program 6) 21 ,293 20,900 31,800 34.144

Total Operational Systems Program - - - -

Total RDT&E - Direct 21,297 20.900 31,800 34.144

Reimbursements 167 1,500 1,500 1,500

TOTAL PROGRAM 21,460 22,400 33.300 35,644

583
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HESSLER Research, Development, Test, and Evaluation, Defense Agencies DASO 08 FEB 82
Hessler

Program and Financing (in thousands of dollars) 1980 Fiscal year progrrz

Budget plan (anounts lor Obligations

Identification code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 east 1983 est. 1981 actual 1982 est 1983 et
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Program by ectivitics:

Direct.
10 0001 Total 906

Financing:

Unobligated balance available, start of year

21.4001 For completion of prior year budget plans -.- 1,039

21 4002 Reprograming from or to prior year budget plan -133

25.0001 Unobligated balance lapsing 133 1................... 133 .

40 0001 Budget authority (appropriation) ..

Program and Financing (in thousands of dollars) 1981 Fiscal year program

---------------------------------------------------------------------------------------------------------------------------- -------------------------

Budget plan (amounts *or Obligations

Identification code 97-0400-0-1-051 RoT4e actions programed)

1981 actual 1982 ast 1983 eat 1961 actual 1982 est 1983 eat

---------------------------------------------------------------------------------------------------------------------------------------- -------------

Program by activities

Direct

6 Defensewide mission support 21,293 ... ........ 15,273 6,020

Reimbursable program 187 167 ..

10 0001 Total 21,460 15,440 6.020

Financing:

Offsetting collections from:

11.0001 Federal funds -167 ... -167

21.4001 Unobligated balance available, start of year .......... ...... -6020

24.4001 Unobligated balance available, end of year . ......... .................... 6,020 ..

40.0001 Budget authority (lapprcprition
)  

01,8 ..................... ..... 21,293 .

590
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HESSLER Research, Development, Test, and Evaluation, Defense Agencies DASD 08 FEB 82
Hassler

Program and Financing (in thousands of dollars) 1982 Fiscal year program
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -

Budget plan (amounts dor Obligations
Identification code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 est 1983 est. 1981 actual 1982 est. 1983 est
....................................................................................................................................

Program by activities:
Direct:

8, De0ensewide mission support 20,900 ....... ... 15,574 5,326
Reimbursable program 1,500 ... 1,500

10.0001 Total ... 22,400 ..... . 17,074 5,326

Financing:
Offsetting collections from:

11 0001 Federal funds 10..... 00-1,500
21.4001 Unobligated balance available, start of year .......... ......... .......... .. ..................... ... . -5,326
24.4001 Unobtigeted balance available, end of year ...................................... 5,326 ......

40.0001 Budget authority (appropriation) .......... 20,900 ............... 20,900

Program and Financin (in thousands of dollars) 1983 Fiscal year program

-----------------------------------------------------------------------------------------------------------------------------------
SUC10t plan (amounts for Obligations

Identification code 97-0400-0-1-051 ROTM actions programed)

1981 actual 1982 et. 1983 est. 1981 actual 1982 est 1983 est.
-----------------------------------------------------------------------------------------------------------------------------------------------------

Program by ect~vities:
Direct7

S. OsDfensewide mission support ... 31,800 ..... ............. 29,578

Reimbursable program 1,500 .......... .............. 1,500

10 0001 Total ..... ..... ..... 33,300 .............. .......... 31,078

Financing:
Offsetting collections from:

11 0001 Federal funds ........ ....... -1,500 ...- 1, 00

24.4001 Unobllgated balance available, end of year ................................................ 2,222

40 0001 Budget authority (appropriation) ....................... 31,800 .... . 31,800

591
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DEPARTMENT OF DEFENSE - MIL: ARY
SUPPORT TO SECRETARY OF DEFENSE ACTIVITIES AND

ORGANIZATION OF THF JOINT CHIEFS OF STAFF

FY1983 RDT&E, DEFENSE AGENCIES
PERFORMER DISTRUBUTION

($ in Thousands)

FY1981 FY1992 FY1983 FYI904

Actual Estimate Estimate Estimate

1. For operation of installations of the reporting

developirg agency - Government operated

2. For operation of installations of the reporting
agency - Co:,tractor operatc d

3. For cjntrcts directly in support of work actually
performed at installations of the reporting developing agency - - -

4. For work assigned to other DoD activities 443 409 550 580

5. For work assign,d to activities of other Government
agencies 11 213 550 580

6. For work performed by industrial contractors 11,849 10,375 15.868 15.997

7. For work performed by educational institutions
a. Designated Federal Contract Research Centers - - -

b. Other Institutions 526 642 1,235 1, 450

8. For work performed by other "non-profit" organizations
a. Designated Federal Contract Research Center 7,859 8,497 10,471 1 432
b. Other Institutions 505 767 3,126 4,105

9. Total R&D appropriations 21,293 20.900 31,800 34.144
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DEPARTMENT OF DEFENSE - MILITARY
SUPPORT TO SECRETARY OF DEFETSE ACTIVITIES AND

ORGANIZATION OF THE JCINT CHIEFS OF STAFF
FY1983 RDT&E. DEFENSE AGENCIES

Federal Co.,tract Research Center
Summary b Appropriation and Element

IS in Thousands)

FY1981 FY1982 FY1983 FY1984
Actual Estimate Estimate Estimate

MITRE

RDT&E, Defense Agencies

OUSDR&, OJCS 315 419 251 300

General Support:
Manpower, Reserve Affairs and Logistics 55 58 95 112

Total, RDT&E, Defense Agencies 370 477 346 412

OS, Defense Agenci.s
Coamunicatio::s, Command, Control and Intelligence 1,482 2,160 2,256 2.700
Manpower, Reserve Affairs and Logistics 495 517 855 1 .008
Health Affairo 309 447 492 -

TRIMIS 1,044 353 541 584

Total, O&M. Defense Agencies 3.330 3.474 4.144 4.2Q2

Total. MITRE 3,700 3.951 4.490 4.704

AEROSPACE CORPORATION

RDT&E, Defense Agencies
Net Assessment 115 2)0 225 270

Total, RDT&E, Defense Agencies 115 200 225 270

Total, AEROSPACE CORPORATION 115 200 225 270
GRAND TOTAL 11,189 1 .971 14,615 15.724

- t



DEPARTMENT OF DEFENSE - MILITARY
SUPPORT TO SECRETARY OF DEFENSE ACTIVITIES AND

ORGANIZATION OF THE JOINT CHIEFS OF STAFF

FY1983 RDT&E, DEFENSE AGENCIES
Federal Contract Research Center

Summary by Appropriation and Element
($ in Thousands)

FY1981 FY1982 FY1983 FY1984
Actual Estimute Estimate Estimate

Institute for Defense Ana lses

RDT&E. Defense Agencies
T echni ca iSupport:

OUSDR&E /OJ CS 6,650 6,590 8,250 9.000

General Support:
Program Analysic and Evaluation 544 980 1 ,40) 1,450Manpower, Reserve Affairs and Logistics 180 250 250 300

Total RDT&E, Defense Agencies 7,374 7,820 9.900 10.750

O&M, Defense Agencies
CoiWmunications, Command, Control and Intelligence

Total O 0M, Defense Agencies

Total, IDA 7,374 7,820 9,900 10,750
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DEPARTMENT OF DEFENSE - MIZITARY

SUPPORT TO SECRETARY OF DEFENSE ACTIVITIES AND
ORGANIZATI,2N OF THE JOINT CHIEFS OF STAFF

FY1983 RDT&E, DEFENSE AGENCIES
Installation Analysis - FCRCs

($ in Thousands)

Pers onne i

TOA ($ in Thousands) Professional Support

RD T&E Paid Paid
Funds From Paid From Paid
Mgt Other All Parent From Paid Parent From Paid Mil

FCRC & Bur Parent Other Other Sub- Mil Dept Other From Dept Other From Pers
Location FY Etc Dept DoD Funds total Pers Total RDT&E RDT&E Other RDT&E RDT&E Other Asgnd Total

I s titute 1981 - 7,374 - - 7,374 - 7,374 81 - - 26 - - - 107
for 1982 - 7,820 - - 7,820 - 7,820 78 - - 25 - - -

Defense 1983 - 9,900 - - 9,900 - 9,900 90 - - 29 - - -

Analyses 1984 - 10,750 - - 10,750 - 10,750 89 - - 29 - - - 11H

MITRE 1981 - 370 3,330 - 3,700 - 3,700 4 - 37 1 - 12 -

1982 - 477 3,474 - 3,951 - 3,951 4 - 35 2 - 11 - 92
1983 - 346 4,144 - 4,490 - 4,490 3 - 38 1 - 12 - 54
1984 - 412 4,292 - 4,704 - 4,704 3 - 35 1 - 12 -I

Aerospac, 1981 - 115 - - 115 - 115 1 - - 1 - - -

1982 - 200 - - 200 - 200 2 - - 1 - -

1983 - 225 - - 225 - 225 2 - - I - -

1984 - 270 - - 270 - 270 2 - - I - - 3
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RESEARCH. DEVELOPMENT, TEST AND EVALUATION

Installation AnAlysis - FCRCs

TOA ($ in Thouzands) PERSONNEL __

Professianal Support 2

Paid Paid
From From

From All Parent Paid Parent Paid
FCRC & Parent Other Dept. From Dept. From
Locat on FY Dept. Funds Total RDT&E Other RDT&E Other Total

Institute 1981 21 ,689 500 22.189 203 5 254 6 260
for
Defense 1982 25,087 500 25.587 20q 4 261 5 266
Ana lys es
A r ii:.gtoi-. 19t3 28,379 500 23,8"79 218 4 273 5 278
'Ia. and
Princeton. 1984 30.125 500 50.625 215 4 269 5 274

. J.

1/ No military personnel are assigned to IDA

2/ Includes Corporate and Divisi n Management and mission support personnel such as guard force, document control,
personnel. finance, reproduction, and other administrative services.
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DEPARTMENT OF DEFENSE - MILITARY
SJPPORT TO SECRETARY OF DEFENSE ACTIVITIES AND ORGANIZATION OF THE JOINT CHIEFS OF STAFF

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES

PROGRAM ELEMENT LISTING
($ in Thousands)

DESCRIPTIVE
FY1981 FY1982 FY1983 FY1984 SUMMARY
ACTUAL ESTIMATE ESTIMATE ESTIMATE PAGE NUMBER

Element
Code Title

6.5 MANAGEMENT AND SUPPORT

65104D Tecnnical Support to OUSDR&E 11,200 12,100 16,649 19,719 598

65106D General Support, PA&E 2,205 2.200 3,712 4,294 603

65107D Ge .eral Support, Policy/ISA 3,355 2,100 4.419 1,652 606

65108D General Support, Net Assessment 1,918 1,900 4,006 4,847 612

65109D Ge:.eral Support. MRA&L 2,615 2.600 3.014 3,632 618

Grand Total 21 ,293 20.900 31,800 34,144

597

* .- 1

--....



r

FY 1983 DESCRIPTIVI S.ty

Program Element #65104D Title: Technical Support
Category angement and Support Budget T. t yTf 7)eFT nse Wide Mission Support

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Project FY1981 FY1982 FY1983 FY1984 Additional to Total Estimated
Number Title Actual Estimate Estimate Estimate Completion Costs

Total for Program
Element 11,200 12,100 16,649 19,719 Continuing Continuing

B. BRIEF DESCRIPTION OF ELB ENT AND MISSION NEED: Funds technical studies related to research,
development, weapon system selection, and defense planning in support of the Office of the Under
Secretary of Defense, Research and Engineering (including C31 and AE) and the Organization of the
Joint Chiefs of Staff. Studies are utilized to address the myriad of complex issues and dynamic
problems facing the Department, both in the long and short run: examining and assessing the
implications and consequences of current and alternative policies, plans, operations, strategies and
budgets; understanding and gaining insight into the complex multifaceted technological, military,
political, and acquisition environment in which future defense decisions and problems will be posed,
considered, and made. Studies constitute an essential tool of management. They provide independent
and objective analyses and new ideas for supporting the mission of the Department of Defense.

C. BASIS FOR FY 1983 REQUEST: Presently known and predicted defense issues and their impact on
defense tactics, long range planning, and future weapon system requirements; key nuclear and
chemical weapon issues; Congressionally-mandated program for continued Military Critical Technology
List (MCTL) development, the integration of the MCTL into the export control process, including
technical support of COCC( negotiations; to identify time phased mixes of C3I systems that satisfy
the needs of the weapons systems that they must support; plan and perform mission-oriented
evaluations; perform technology assessments; and to identify promising technologies which may
ameliorate existing deficiencies; assess

598
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FY 1983 DESCRIPTIVE SIMLARY

Program Element #65104D Title: Technical Support
Category Management and Support Budget Activity: #6 Defense Wide Mission Support

alternative military plans programs and requirements; evaluate Defense Acquisition Policy/Strategy and
Industrial Preparedness; long range acquisition planning to support defense strategy and policy
development.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: The FY 1983 program included herein differs from that
presented in the FY 1982 Descriptive Summary in that: The FY 1983 program will emphasize architectural
planning efforts in the area of strategic connectivity; improve the planning and execution of a mission-
oriented evaluation of the C3 1 weapon systems; develop techniques for improving capabilities to assess
and enhance readiness; (focus more strongly on implementation of the MCTL in the export control process);
newly emerging systems will be examined on the as-required basis; long range acquisition resource
planning will be expanded to address the interrelationship of Defense long range plans with the National
Economy and the production/capitalization planning in the defense industrial base.

E. OTH3R APPROPRIATION FUNDS: Not applicable to this P.E.

F. DETAILED BACKGROUND AND DESCRIPTION: This program provides studies and analyses support to meet the
needs of the Under Secretary of Defense, Research and Engineering, the Organization of the Joint Chiefs
of Staff (OJCS). The key objective of the OUSDRE program is to provide detailed analyses, independent
assessments and innovative ideas which assist planners and decisionmakers to use our appropriated
resources more efficiently and with these resources improve the effectiveness of the deployed military
forces. These funds are used to support the USDRE in the exercise of his responsibilities which include:
(1) overall responsibility for the defense RDTE program for acquisition policy; (2) development of an
integrated long range strategy for the allocation and use of research, development and procurement
resouces; (3) maintaining our technological superiority and translating our technologies into deployed
military forces; (4) exploiting more fully the technological and industrial strengths of our allies, our
own industrial base and our existing military forces and capabilities; (S) improving our understanding of
the US/USSR technology balance and the impact of Soviet R&D and acquisition programs on our defense
posture; and (6) meeting our export control responsibilities for arms and defense-related technologies.
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FY 1983 DESCRIPTIVE SUMARY

Program Element #65104D Title: Technical Support
Category M-nagement and Support Budget Activity: #6 Defense Wide Mission Support

The statutory functions for the Joint Chiefs of Staff require the JCS to prepare plans, policies and
doctrine and provide for the direction of operations by the unified and specified commands when directed
by the Secretary of Defense. Their specific responsibilities include: (1) serving as the principal
military advisers to the President, the NSC and the Secretary of Defense; (2) serving as military staff
in the chain of operational command to the unified and specified commands; (3) providing strategic
direction of the Armed Forces; (4) reviewing plans, programs and requirements; (5) providing US military
representation to international security organizations, mutual defense boards, and commissions; and (6)
provide statements of military requirements and strategic guidance for use in the development of budgets,
military aid programs, industrial mobilization plans, and research and development programs. The studies
and analyses performed for OSD/OJCS provide objective assessments for use in evaluating existing and
proposed weapon systems, increasing force effectiveness, improving methods employed in force planning,
and estimating the relative standing of selected US, NATO, and Soviet weapons technologies. The types of
studies conducted include analytic comparisons of functionally similar weapon systems; analysis of the
effectiveness of fire support, close air support and air defense; analysis of command and control
systems; and the development of combat models for the support of force planning. The USDRE and the OJCS
require such assistance, separate from the Service sponsors, to provide independent and objective basis
for the selection of proper courses of action in carrying out their responsibilities.

G. RELATED ACTIVITIES: Other programs contributing to the effort are those studies, analyses, tests and
evaluations policy and resource plans, and net assessments performed by the Army, Navy, Air Force, OSD
Net Assessment, the Defense Intelligence Agency, other segments of OSD, and the CIA.

H. WORK PFORMED BY: The Institute for Defense Analyses; RAND Corporation, RDA, MITRE, SAI; BETAC;

EGG; IBM, B-K lynamics; 124I; the Analytic Science Corporation; System Planning Corporation.

I. PROGRAM ACCOPLISHMENITS AND FUTURE PROGRAMS:

1. FY 1981 Program: The following major studies and analyses were performed: Development of a
generic Environmental Impact Statement for a nuclear weapon storage facility; evaluation of the potential

6C6ole of future special nuclear weapon designs in support of US intervention forces; assessment 
of
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FY 1983 DESCRIPTIVE S1N*MY

Program Element #65104D Title: Technical Support
Category Management and Support Budget Activity: #6 Defense Wide Mission Support

vulnerability of US/XATO air bases and support facilities; estimates of costs and capabilities of
appropriate area air defense systems; analysis of current data and mobilization potential of the US
shipbuilding and support industries; development of quantitatively oriented framework for estimating the
expected savings from the use of competition early in the production phase of (Army) weapon systems
procurement; analysis to resolve specific issues in the effectiveness of air-to- air weapons; revision of
the MCTL and implementation of the MCTL in the export control process; development of an integrated plan
for integrating sensor, commo and data processing systems for European Theater; evaluation of the
operational test program for strategic ballistic missile weapon systems; evaluation of logistic and
mobility requirements; evaluation of cost and effectiveness measures for various chemical weapons
systems; improve cost estimating for major weapon systems; computed mobilization requirements for
Industrial Preparedness Planning; continued assessment of Space Shuttle performance improvement options;
cruise missile penetration capabilities.

2. FY 1982 Program: Requirements for studies and analyses include: develop a mission-oriented
evaluation of the CaI weapons systems that support the air battle; generate an architectural plan for
identifying and evaluating alternative options for C3I support to theater nuclear forces; develop and
evaluate alternative space-based systems configurations that would be supportive of hemisphere
surveillance requirements and responsive to the needs of tactical commanders, develop indepth, technical
support for US positions for upcoming international negotiations for multilateral control of technology
and products of Soviet Bloc and continue work for development and implementation of the MTL; continue
assessment of competition as an acquisition strategy in procurement of selected weapon systems; continue
analysis of air-to-air missile performance; and integrated anti-air warfare; continue analysis of
alternatives to existing basing concepts for US/XATO Tactical Air Forces; investigate reinstitution of
the construction of [IS Navy ships in US shipyards, examine performance and military value of nuclear
versus non-nuclear surface combatant ships; evaluate alternative air support forces; examine low cost
tactical weapon concepts; identify critical issues in OT1 radars for maritime air surveillance; develop
systems options for enhancing light divisions; alternatives for Joint Rapid Deployment Force (JRDF) air

GC1
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FY 1983 DESCRIPTIVE SI tARY

Program Element #65104D Title: Technical Support
Category Management and Support Budget Activity: #6 Defense Wide Mission Support

defense; assess ammnition production base balance and long term requirements study; determine optimized
chemical weapon stockpile mix and examine safety, security, and command and control issues associated
with chemical weapons; examine advanced command and control issues associated with chemical weapons;
examine advanced command and control concepts for nuclear weapons; assess the military utility of a
standoff, air delivered, earth penetrator, nuclear weapon system; assess critical material needs related
to national security; design and develop a plan to test policies and procedures for mobilization/surging;
focus on major acquisition plans; assess Space Shuttle issues and cruise missile survivability; explore
emerging technologies on the combat capabilities of future aircraft.

3. FY 1983 and FY 1984 Programs: The anticipated study program will consist of: Studies and
analyses comparing the use of long range missiles (S-A, A-A, S-S) with the uses of aircraft with short
range weapons; long range surveillance and targeting systems and their capability to provide targeting
information for advanced weapon systems; studies and analysis relevant to area air defense problems, as
well as studies and analyses in the area of maritime AAW, ASW, strike warfare, defense of CVGB,
projection of naval power; create an architectural plan identifying and evaluating options for enhancing
connectivity to the strategic forces; initiate the planning and execution of a mission-oriented
evaluation of the C31 weapons systems that support the land battle in an integrated battlefield; support
air defense modernization efforts by examining technological alternatives in an operational context;
proceed with development and implementation of MCTL; improve nuclear accident response planning; examine
major issues associated with employment of theater nuclear forces; improve capabilities for crisis
management; improve the acquisition process; improve industrial preparedness policy and strategy; focus
long range planning to meet future defense needs; examine issues associated with our ability to conduct
protracted nuclear war.

4. Program to Completion: The study program is a continuing program.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #65106D Title: General Support - PA&E

DoD Mission Area: Management and Support Budget Activity: #6 - Defensewide Management and Support

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional to Total Estimati
Number Title Actual Estimate Estimate Estimate Completion Costs

TOTAL FOR PROGRAM ELEMENT $2,205 $2,200 $3,712 S4,294 Continuing Continuing

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Provides the contractual costs to support technical studies on behalf of the
Office of the Director, Program Analysis and Evaluation.

C. BASIS FOR FY 1983 RDT&E REQUEST: Funds are required to support technical research and independent studies for use in analjzi
and evaluating proposed and alternative defense programs.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: Cost Data for FY 1982 reflects projects requiring new or more intensive treatme,
in FY 1982, and also items that were deferred because of reduced FY 1981 funding. Key examples are the investigation of US
defense posture in potential trouble spots, alternative defense measures for management -,f potential crisis situations, and
investigation of causes of cost growth of weapon systems.

E. OTHER APPROPRIATION FUNDS: Nore.

F. DETAILED BACKGROUND AND DESCRIPTION: These technical research studies are aimed at problem areas of DoD force planning dnd
major force-oriented programs. The thrust of this research proqram is to serve one or more of the following key purposes:
(1) develop new and improved methodologies to be used in evaluating alternative defense programs, force structures, and weapo,
systems acquisition; (2) examine critical technical problems across Service lines; (3) obtain independent and objective
appraisals of critical problems; and/or (4) obtain technical expertise not available within DoD.

G. RELATED ACTIVITIES: Other programs related in part to this effort are technical studies by the Under Secretary of Defense fol
Research and Engineering, Defense Advanced Research Projects Agency, Defense Nuclear Agency, and the Army, Navy and Air Force
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Program Element: #65106D Title: General Support - PA&E
DoD Mission Area: Management and Support Budget Activity: a6 - Defensewide Management and Support

H. WORK PERFORMED BY: This work is managed by the Office of the Director, Program Analysis and Evaluation. Current contractors
include the Analytical Sciences Corporation, Arlington, Virginia; Institute for Def6nse Analyses, Arlington, Virginia; Rand
Corporation, Santa Monica, California; General Research Corporation, McLean, Virginia; Information Spectrum, Inc., Arlington,
Virginia; Operations Research, Inc., Silver Spring, Maryland; Ramcor, Inc., Vienna, Virginia; Science Applications, Inc.,
Littleton, Colorado; Systems Planning Corporation, Arlington, Virginia; Tecolote Research, Inc., Santa Barbara, California;
BDM, McLean, Virginia; Systems Research and Applications Corporation, Arlington, Virginia; TRW, Inc., McLean, Virginia;
and Northrop, Hawthorne, California. Formal selections have not been made on competitive efforts.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: Prior studies have produced better data and methodology for analyzing and evalt .5-,
alternative Defense programs and resource allocations. Specific past accomplishments include technical studies of we,.,,
effectiveness and capabilities; development of guidelines on parametric cost estimating relationships for new weapc, . ms
for use by Service cost organizations; independent analyses of life cycle cost estimates for proposed systems; devel0,cqt of
methodology to evaluate strategic force program alternatives; evaluation of the survivability .f forces; the modification enj
application of mathematical models for examining the deployment of US forces in various scenarios; development of comparable
performance data for US, USSR, and free world foreign combat aircraft; development of models to estimate the reinforcement
capability of Warsaw Pact forces; and analyses of comparative force balances.

2. FY 1982 Program: The FY 1982 program continues the emphasis for improved understanding, data and methodologies for ana-
lyzing and evaluating technical issues and alternative defense programs. Research and studies are being conducted of alter-
native strategic force postures and improved strategic communications. Research is continuing to develop improved method-
ology for estimating the cost of proposed weapon systems and to provide independent analyses of cost estimates. Studies
are being made of alternative force deployments and programs in foreign areas including particularly the readiness and
vulnerability of forces. Studies are also underway to examine alternative general purpose force structures in the areas
of land, naval, tactical air and mobility.

3. FY 1983 Planned Program: The planned program for FY 1983 reflects the increasing demand for independent technical research,
studies and advice on complex and controversial programs. Research studies are planned of strategic and space defense programs
including alternative means of supporting US forces and comparisons of the utility and cost of the alternatives. Research
will be conducted to develop better methods and data for estimating production costs at a lower level of aggregation than
airframe (i.e., wings, stabilizers, etc.). Independent analyses will be obtained of proposed new weapon systems. Research
is planned for unique problems that affect defense program costs such as examining the indirect costs of weapon systems,
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Program Element: #65106D Title: General Support - PA&E
Dod Mission Area: Management and Support Budget Activity: #6 - Defensewide Management and Support

including why dramatic growth has occurred, how different companies define these costs, and ultimately, what can be done
about this cost growth. Independent research and studies will be made of alternative force mixes and the readiness of
forces in foreign areas. In the area of general purpose forces, research will be conducted to develop better methods to
evaluate alternative force structures and weapon system effectiveness and to compare alternate weapon systems.

4. FY 1984 Planned Program: The FY 1984 program will continue the emphasis on developing better understanding, data and
methodologies for use in analyzing and evaluating alternative force structure, weapons acquisition programs, and resource
allocation. Specific projects are not yet identified, but the program will give emphasis to technical issues and program
issues which will become critical for decision at that point in time.

5. Program to Completion: This is a continuing program to improve the technical and analytical base and methods used in
the analysis and evaluation of alternative defense programs and weapon systems.
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FY 1983 DESCRIPTIVE SUINMRY

Program Element: 16510'D Title: General Su rt-Polic\'
Category: Mtnagement and Support Budget Act ivity: Programwide MIanagment and Support

A. RISOU(RCES (Project Listing): (S in Thousands)

Project FY 1981 FY 1982 FY 1983 FY 1984 Add'l to Total
Number Under Secretary of Defense (Policy) Actual Estimate Estimate Estimate Completion Est. Costs

Total For Program Element Continuing Continuing

B. BRIEF DESCRIPTION OF ELFNN'r: The Funds provided to this program element support military interdepartmental and contract
policy research proiects on national security issues under the cognizance of the Under Secretary of Defense (Policy). Anrlyt ic i
requirements cf all i'licy components except the Director, Net ssessment, are included in this request.

C. BASIS FOR FY" 1983 RIM'&E REQUEST: This consolidated request is intended to provide the Under Secretary of Defense (Policy),
the Assistant Secretary (International Security Policy), the Assistant Secretary (International Security Affairs) and subsidiar\
staff components with independent, expert analysis of policy options associated with defense renewal programs. The request is
based on a research agenda reflecting the USD(P)'s priority concerns: improvements to US defense posture with respect to Soviet
strategic and conventional threats, correlation of IUS forces, policy, and strategy, enhanced security measures to assure con-
tinuing access to oil and other strategic materials, strengthening of NATO political cohesion and comnitment to force improv'e-
ments, and revitalization of regional collective security capabilities and commitments. In each area, research funded under the
program provides analytical capabilities only when DoD or other USG staff capabilities are inadequate. Research is obtained
from the war colleges, public and private universities, research institutes, and firms whose perspectives may differ from
those of DoD, thus providing a wide range of inputs to policy development. This research supplements rather than replaces
in-house analysis. This request does not include personal services consulting.

D. CaIPARISION WITH FY 1982 DESCRIPTIVE SI4IiARY: The FY 1983 program is intended to continue support at the D' 1981 actual
and 1982 requested level of effort, (4.114 m), adjusted for inflation. Level constant dollar requirements reflect the
need for ongoing support to multi-year research programs associated with the Department's effort to (1) align policy and
strategy with the actual strategic and conventional power projection capabilities of US forces in the near-term, and
(2) link medium- to longer-term force enhancements directly to the projected threat environment. This task is acknowledged
to be a massive under-taking in terms of personnel and hardware program commitments. The Policy study effort for FY 1982

6 CIS



4 -

and FY 1983 represents a modest collateral investment in overall resource planning, based on (1) inproved assessments of
the international politico-military environment, and 12) development of associated policy initiatives. IDue to reduced
appropriations in nY 1982, it has been necessary to defer planned incremental payments and stretch out multi-year
programs. Full funding in FY 1983 is requied to prevent mid-stream cancellation of major studies.

E. OTMER APPROPRIATION FUNDS: None.

F. DET17AILED BACKGRJND DESCRIPTION: The FY 1983 Policy Research program has been developed on the basis of:
(a) carryover requirements resulting from the FY 82 funding shortfall, (b) an assessment of new and continuing
research requirements, (c) evaluation of available staff assests, results from prior year programs and work
sponsored by other agencies and (d) a desire to support a balanced and responsive program that supplements
basic research on future policy directions with analytical support for anticipated national security policy
descision points. The program continues to stress interdisciplinary study efforts, developing new informat ion,
articulating varied perceptions of defense issues and options, and evaluating differing policy options.
. anagment of the program is subject to USD(Policy) review and approval, and is guided by the follwing
criteria:

- Validated utility of anticipated findings for the policy develorment requirements of the s-taff
component requesting the study,

- Demonstrated relevance of research to the overall mission of the Office of the tinder Secretary
(Policy),

- Anticipated contribution of research results to effective forecasting of security requirements,
- Technical feasibility, including access to required information sources,
- Priority of subject matter,
- Non-availability of research from other sources, including staff analysis,
- Propriety of DoD sponsorship (as oppoed to sponsorship by other agencies),
- Economy and efficiency of research approach, and
- Prospects for economies and efficiencies elsewhere in DoD as a result of studies conducted under

the USD(P) program.

G. RELATED ACTIVITIES: The Policy Research program is developed with an awareness of the results of, and plans
for, relevant politico-military analyses performed by other DoD elements, e.g., OSD Net Assessment, OASD(PA&E),
OJCS and the military services, as well as studies of the State Department, CIA, Energy Department, ACDA, and
non-government scholars. OUSD (Policy) co-funds research with other government agencies where a mutuality of
substantive interest provides the opportunity to achieve additional economy and efficiency. To strengthen coordination
of research planning and management in the politico-military area, OUSD (Pclicy) continues to participate actively in
appropriate inter-departmental working groups and provides a single point of independent review for research requirements
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identified by sub-components. This process prevents duplication of effort within the Policy RQsearch program and permits
centralized prioritization of study requests generated at staff level.

H. WORK PERFOPMED BY: The FY 1983 program is planned tQ be performed by a variety of organizations including academic
study centers, commercial analytical organizations, not-for-profit organizations, Federal Contract R search Centers,
and selected DoD elements having research capabilities relevant to OUSD (Policy) needs. Research organizations
presently performing studies and potential organizations representing the range available for selection in n' 1983
include: the Rand Corporation, General Research Corporation, BIUI Corporation, System Planning Corporation, Stanford
University, SRI International, the National Defense University, US Military Academy, R&D Associates, and others.
Once a project contractor is selected, a close working relationship is established between DoD staff personnel
concerned with the results of the research and the contractor's technical staff. Senior DoD personnel (including
the Under Secretary for Policy) participate directly in study task development and approval, in-process review,
and the final evaluation and utilization of research results.

I. PROGRAM ACC(1IPLISMMTS ANDO FUURE PROGRMS:

1. FY 1982 and Prior Accomplishments: Recent policy studies reflect a change in IJSD(P) philosophy concerning
the types of projects to which research resources may be best applied. Previously, a nmber of Policy studies had
a general, academic flavor, and addressed international issues of concern to DoD and other agencies. Although such
studies broaden the perspective of decisionmakers, it is often difficult to identify the specific utility of findings
with respect to more parochial defense concerns. Beginning in 17Y 1981, and continuing in F' 1982 research program
development, we have devoted an increasing share of our resources to (a) integrated analysis of politico/economic/
military questions, and (b) shorter studies (both in terms of time to prepare and length of product), focusing on
nearer-term (but not operational) questions. A preliminary assessment indicates that study pay-offs have become
more identifiable. Notable pay-offs include: i:etter criteria for identification of ambiguous warning indicators
of Soviet bloc readiness changes, development of a technical data base for defense and repair of crude oil
facilities, initiatives for improving crisis management procedures in "ATO, improved methods for assessing the
combat effects of PSI variables, tighter controls on transfers of military-significant technologies to the Soviet
Bloc, and better evaluation of the economic consequences of transfers of resources to defense.

2. FY 1983 Planned Program: The program of studies proposed for FY 1983 represents a prioritized selection
of presently identified external research requirements for OUSD(P) components exclusive of Net Assessment. The
thrust of the program will be to create the analytical tools needed to insure long-term correlation between
programs and policy. A description of studies now planned for FY 83, as well as continuing FY 81-82 projects
requiring incremental funding, is as follows:
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Proj ect Description/Contractor
Actual Planned Proposed

(Thousands) (Thousands) (Thousands)
FY 81 Program* FY 82 program FY 83 Program

1. Projects Completed (Total) 3,1 .,419

2. Continuing Projects

FY 81 FY 82 FY 83
a. NATO Management: Peace-to-Crisis Transition (RAND) 7ir-
b. NATO Burdensharing (USMA) 7 7
c. Future Political Alliances in the Caribbean (TBS) 20 20 20
d. Alternate Procedues for Technology Assessment (DSC) 30 50
e. RSI Contribution to Combat Effectiveness (BMI) 30 30 30
f. East Asia (USAF) 8 8 8
g. Impact of ,ATO and US Reindustrialization on Mlobilization (TBS) 22 24
h. Integrated Long-term Defense Strategy (Pan lteuristics/RDA) 243 600 900
i. Analysis of the 9th Polish Party Congress (RAND) 20 20
j. Recurrent Ambiguous Signals in Europe and Repeatable NATO

Responses (RDA) 40 24
k. Inhibiting the Growth of the Soviet Military-Industrial

Base (MRC) 26 50
1. Expanded US-Japanese Security for the 1980's (SRI) 32 24
m. DoD Cost Saving Study (Competitive Award) 100 50
n. Energy Trade, Technology Transfers, and East-West Relations

(J. Cooper Assoc.) 50 50 30
o. Strategic Policy Research (RAND) 2S0 7S0 1,000
p. C3 Policy Issues (TBD) 100 45
q. Content Analysis of Soviet Declaratory Policy on Arms

Control (Soviet Watch Study) (Quantitative Validation
of Soviet Behavior Study, 1980) (AISI) 32 118 150

r. Forecasting the Political Orientation of Less
Developed Countries (TBS) 50 75

s. Implications for the RDF of an Expanded NATO Role
Outside the Central Front (TBS) 150 100

t. Plan for Industrial Mobilization Exercise (Competitive Award) 30 30

*(Projects will not total FY 81 program because only those FY 81 projects requiring FY 82 or FY 83 funding are listed) GC3
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3. New Projects for FY 1982

a. Space Defense/offense (TBS) 110
b. Military Governments in the Southern CQne of

South America (Hoover Institution) 18
c. US-Norway Bilateral Study (Phase 11) (SPC) 40 40
d. Critical African Issues Workshop (TBS) 30 50
e. Feasibility of Sea-level Panama Canal (Competitive Award) 20

4. New Projects for FY 1983

a. Economic and Financial Vulnerabilities of Key LDCs (TBS) 70

b. Impact of Various Energy Disruption Contingencies on
national and Global Security (TBS) 160

c. Framework for Assessment of Naval Confidence Building
Measures (SPA) 25

d. Mobilization Issues Affecting US Reinforcement of NATO and
other Deployment Contingencies (TBS) 150

e. Arab-Israeli Balance Assessment: A Mission Specific
Approach (RAND) 50

f. Soviet Energy and East West Trade (TBS) 88
g. Projected Defense Budgets of Key LDCs (TBS) 90
h. Lebanon: Diarmament and Reintegration into Normal Society

of the Militias (TBS) 00
i. Muslim Impact in East Asia (TBS) '"0
j. US Policy on Technology Transfers (TBS) 116
k. Arms Exports Industrial Structure and Capacity, Phase 11 (GRC) 50
1. Philippine Base Renegotiations (TBS) 120
m. Economic Competition with the USSR (TBS) 22
n. Changing Impact Lf Persian Gulf Oil Exporting States on the

Economic, Political, and Military Posture of Other Regional
States (TBS) 60

o. US Defense Facilities in Australia (TBS) 22
p. Economic Mobilization (TBS) 60
q. Potential Security Challenges to the US and its Allies

in Micronesia (TBS) 60
r. Prospects for Japan/Korea Defense Cooperation (TBS) 60
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s. Framework for Rationalization of Security Assistance (TBS) 250
t. Analysis of Soviet Desant Doctrine & Tactics (CfL) 5
u. Correlation of Forces in Korea (C&L) 50
v. US/NATO LRTNT and Flexible Response (USC) 100
w. Resource Transfers to Defense in Times of

Emergency (Stanford U.) 8
x. International Economic/Energy sector Initiatives (TBS) 225
y. Space Policy for the Shuttle era (TBS) 110
z. Policy Considerations in Industrial Mobilization (TS) 69

5. FY 1984 Planned Program: The FY 1984 program is expected to require funding at a level similar
to that established for e Y 63. Level constant dollar funding during the period assumes a continued requirement
for politico-military analysis with no increase in staff analytical capability. If the FY 1982 and FY 1983
programs develop as anticipated, the FY 1984 program will concentrate study resources in topical areas
identified above. The Policy Study Program in part anticipates and in part responds to politico-nilitary
develop ents. To the extent allowed by stabilization of international regimes, we will attmpt to reduce
funding requirements for studies that respond to international developients.
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #65108D Title: General Support to Net Assessment (OSD/NA)
DOD Mission Area: Budget Activity: #6 Programwide Management and Support

A. RESOURCES: (PROJECT LISTING) ($ IN THOUSANDS)

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional to Total Estimated
Number Title Actual Estimated Estimated Estimated Completion Cost

TOTAL NET ASSESSMENT 1,918 1,900 4,006 4.847 Continuing Continuing

B. BRIEF DESCRIPTION OF ELEMENT: This element provides contractual support for net assessments (OSD/NA) or for studies to
support assessments of military balances done for the Secretary of Defense to respond to his concerns about the balances, and
to improve Net Assessment methodology.

C. BASIS FOR FY 1983 RDT&E REQUEST: Provide for research and studies to support the determination of the military balance of
the U.S. relative to potential adversaries and to aid in formulating appropriate defense issues, decisions, and policies.
This program also supports the development of new methods and approaches to Net Assessment within DOD. The estimate recognizes
the increasing demand for net assessment by the Executive Branch and the Congress, provides for development of improved method-
ologies for OSD/JCS and Service net assessments, and responds to net assessment related issues. Four balance areas are focused
upon currently to provide net assessments for the Secretary of Defense.

D. COMPARISON WITH FY 82 DESCRIPTIVE SUMMARY: This descriptive summary continues the basic 1981 research program. Emphasis
continues on research which will improve net assessments and the methodology to do them. The focus of the FY 83 Net Assessment
program will continue to be on the East Asia Balance, Military Balance in Europe, Military Investment Balance, Strategic
Balance and some regional balances. It also continues to recognize and is designed to satisfy some of the increasing demand
for comparative analyses of particular balance areas within DOD, the Executive Branch and Congress. A major addition to the
FY 83 program is support for the Joint DOD/DCI Net Assessments being prepared at the Secretary's direction. Emphasis has been
given in paragraph I below to the explanation and description of results of past research. However, it is clear that the
research in this program is often analagous to basic research and, therefore, is not ameanable to evaluation as an aid to
current decisions, actions, policies and management issues.

E. OTHER APPROPRIATION FUNDS: None. Other organizations co-sponsor or participate in research projects with OSD/NA. This
increases overall benefit of specific research projects to DOD.
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Program Element: #65108D Title: General Support 'o Net Assessment (N/A)
DOD Mission Area: Budget Activity: #6 Programwide Management and Support

F. DETAILED BACKGROUND AND DESCRIPTION: This program supports OSD/NA in providing systematic net assessments (N/A) of
aspects of the military balance for the Secretary of Defense. Net assessment is an analytical approach which emphasizes
comparison of relevant aspects of overall military, economic and political power/capabilities of different nations.
Measures of force effectiveness which include qualitative factors such as training, maintenance and logistics practices,
tactical doctrine, organizational flexibility, strategy, geography, etc., are required where possible. Likely outcomes of
conflicts are investigated and trends over time analyzed. Net assessments are done at different levels of the U.S. Govern-
ment for decisionmakers with different levels and scope of reponsibility and, therefore, unique perspectives. Within OSD,
proprietary net assessments are conducted for the SecDef to shed light on major trends in military balances, so as to
discover emerging problems or opportunities. Assessing the strengths, weaknesses and vulnerabilities of each side is a
major output of net assessments. It is a natural adjunct to thoughtful, executive-level management. It is a diagnostic
device tailored to assist the policy maker in dealing with problems which affect the character and success of the total
enterprise. The OSD/NA analyses provide the Secretary of Defense with descriptions and diagnoses of problem areas or
opportunities to assist him in utilizing existing, and allocating new, DOD resources more effectively and efficiently to
better accomplish our national security goals. Additionally, deficiencies and uncertainties in intelligence or friendly
forces information and analysis are documented for appropriate action. Improvements in net assessaent methodology and
analysis are needed because there are major topics which are not analyzed well now. In particular, we need better compar-
isons of the likely performance of military organizations as affected by strategy, quality of manning, leadership training,
logistics, C

3 
and tactical doctrine. Readiness and personnel skill levels are not incorporated very well. Assessments

do not include the full range of likely contingencies and initial conditions of conflict. Better descriptions of the
plausible scenarios against which we should test our policies and forces are required. Analytical capabilities do not
allow appropriate testing of policy and force alternatives. Ways of integrating existing military judgements needs
to be improved. A substantial and long-term effort is required to improve our capability to do first rate net assessments.

G. RELATED ACTIVITIES: Other programs contributing to this effort are net assessments and supporting studies being
performed by the Services and other elements in OSD and DOD. There are also supporting efforts by the intelligence community
to provide quantitative and qualitative data concerning foreign military forces; economic, political and technical posture;
and other related national resources. Elements of OSD and the Services provide comparable U.S. military posture data.
Finally, complementary efforts by other executive branch agencies are used. All of these inputs and the results of this
contractual support are integrated into the net assessments as appropriate and provided to the SecDef. The results of
OSD/NA research efforts are also used by other organizations and activities within DOD and the U.S. Government.
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Program Element: #65108D Title: General Support to Net Assessment (N/A)
DOD Mission Area: Budget Activity: #6 Programwide Management and Support

H. WORK PERrORMED BY: This research program is managed by the Director, Net Assessment, OSD. Current contractors include:
Rand Corporation, BDII Corporation, Research and Development Associates (RDA), Hudson Institute, Boeing Aerospace Company,
C&L Associates, System Planning Corporation (SPC), Naval Postgraduate School, The Analytical Sciences Corporation, Analytical
Assessment3 Corporation, MITRE, Advance International Studies Institute, Brookings Institute, SRI International, Harvard
(Kennedy School of Government), Carnegie Melon University and Yale University.

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: All OSD/NA research is selected and executed to support the net assessments
being prepared for the Secretary of Defense. Sometimes the result of research for one particular fiscal year is integrated
into military balances for the following several years. Once the research is used or considered in a net assessment, it
completely pays for itself. However, the total research budget also provides more general payoffs. Analyses initiated in
FY 75 of the Middle East War of 1973 compared the performance of U.S. and Soviet weapons systems. Results of that research
continue to impact DOD comparative analyses and inform decisions being made. Research started in FY 76 focused on U.S. and
Soviet long-term competition (R&D and technology) and factors affecting the strategic balance. The findings concerning the
competition are being included in the 1982 Defense Guidance. A multiyear assessment of the ability of the U.S. and USSR to
project power was started in FY 77. Results were included in the Power Projection Balance prepared for the SecDef in
October 1979. This net assessment had an affect upon the development of the Rapid Deployment Joint Task Force, agreements
about overseas basing rights and R&D thrusts. Research started in FY 78 focused on estimating the size of the USSR defense
program and comparing the economics of U.S. and USSR defense program. Significant results from this and follow-on research
were provided in FY 80, 81 and 82 to Congress during testimony by the SecDef, and various DOD witnesses. Research into
long-term strategy development and defense policy guidance prompted and aided the creation of organizations in OSD, Navy
and Air Force to specifically deal with strategic planning and policy development. Research to identify the basic and
changed perceptions of the military balances over the past three years have had implications for U.S. defense policy. U.S.
policies with other countries have, therefore, changed. Studies .o analyze the U.S./USSR and the NATO/Warsaw Pact military
force balance in Europe were primary parts of the FY 79-81 research program. These resulted in valuable guidance for the
LTDP, as well as meeting the primary objective of providing necessary inputs for the Military Balance in Europe. Other
recent research and their spillover impact include:

-- Ways to compare Command, Control Communications & Intelligence systems: USD(RE), DCA, and JCS have adopted
some results in the C

3
1 assessments.

-- Technology absorption capability of military forces: ASD(ISA), USD(RE) and DSAA have made policy decisions
based on this.

-- Impact of the changing ethnic composition of the 18 year old cohort on Soviet military: SecDef and others have
focused on such Soviet vulnerabilities.
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Program Element: #65108D Title: General Support to Net Assessment (N/A)
DOD Mission Area: Budget Activity: #6 Programwide Management and Support

These assessments and studies have served as bases for better net assessments for the top DOD decisionmakers, improving
net assessment methodology throughout DOD, as well as identifying the issues considered by and shaping the policies and
decisions of the Secretary of Defense.

2. FY 1982 Program; Studies that address the relative efficiencies and effectiveness of the U.S. and USSR in military
competition throughout the overall military balance will be a high item of interest. This will include analysis of the
historical trends, projections and related implications. Research will continue into the long-term U.S./USSR competition,
implications of the differences in U.S./USSR military doctrines, and the nature of the strategic, East Asia, investment and
NATO/Warsaw Pact balances. Some of the specific topics to be researched include:

Military Balance in Europe $500,00U
- Complete the extension of the US/Soviet conventional ground forces maturing threat.
-- Validate and demonstrate the value of the composite assessment methodology (corps sector analysis).
-- Continue to investigate Soviet views of the military balance in Europe.
-- Initiate work to conceptualize how the Southern Flank can be integrated into the balance.
-- Develop alternate views of alliance cohesion under a variety of scenarios.

East Asia $300,0000
Complete the evaluation of the North Korean economic ability to continue to sustain the current level of
military effort.

-- Investigate Soviet vulnerabilities in the Far East.
-- Explore plausible Japanese views of the Military balance in East Asia as seen by the Japanese.
-- Understand the evolution and future direction of the Japanese military organization.

Military Investment $500,000
- Soviet Military Institutions and Manpower Problems.
-- Expard research on mobilization capabilities--Ability to Sustain or Surge Size of Military Efforts of U.S.

and Soviet Union.
-- Develop Force Modernization Comparison Algorithms useful for all forces.
-- Improve methodology to analyze Soviet economy and potential defense expenditures.

Power Projection $100,000
-- Comparative Tactics, C

3
1, training and logistics of light forces.
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Program Element: #b5108D Title: General Support to Net Assessment (N/A)
DOD Mission Area: Budget Activity: #6 Programwide Management and Support

Southern Flank/Middle East/Persian Gulf $I0(,000
-- Investigate plausible alternate U.S. actions to enhance uscfulness of Third country contributions to

help us attain our objectives.
-- Design alternative concepts for treating the Southern Flank countries and integrating them into the Military

Balance in Europe.

Competition and Soviet Views $200,000
-- Soviet views and uses of operation of institutes focused on U.S. and Canada.
-- Soviet assessment of China and strategy with respect to it.
-- Cost of maintaining the Soviet empire.

Net Assessment Improvements S2Ut,,&a
-- Organizational theory approach to assessment of C

3
1 capabilities and vulnerabilities.

OTHER

3. FY 1983 and 1984 Planned Program: The future OSD/Net Assessment contract studies program objectives remain:
(1) research leading to better assessments of the military balance, and (2) research on improved net assessment methods.
The analytic studies and comparisons will build on promising previous work and focus on the Strategic, NATO/WP, MIilitary
Investment, and East Asia balances. Some research will continue to be focused on the evolving balances concerning Middle
East, Africa South of the Sahara, Power Projection and Maritime. Studies will continue to assess the impact of the man/wea-
pon combination, technology transfer, and relevant doctrinal issues of the U.S./USSR competition. Other studies to
improve balances and methods will focus on: Soviet views and assessments of various Military Balances, scenarios for
improved assessments, doctrinal asymmetries, etc. To these ends, we would plan to fund such research as:

-- Ongoing Balance Development Research: European net assessment study; further development of
U.S./USSR studies on comparative doctrine/capabilities; identification of comparative abilities to absorb and
exploit technology; description of maturing Soviet technology and technological management, integration of
Southern Flank.
-- Soviet Views of the Balances: Improve understanding of how the Soviets assess the balances, what scenarios
they think are important, and what criteria they may use in making their own assessments and decisions.
-- Improved Scenarios for Assessment: Develop a broader range of more realistic scenarios for strategic nuclear
conflict, NATO/Warsaw Pact hostilities, and crisis and conflict in other regions of the world. Examine plausible
crisis and conflict initiation scenarios. Consider changes in the world and the way crisis and conflict might
evolve.

F1ww
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Program Element: #65108D Title: General Support to Net Assessment (N/A)
DOD 1Mission Area: - dudget Activity: #6 Programwide Management and Support

-- Doctrinal Asymmetries: Investigate comparative evolution and current status of doctrine, tactics and operations;
of ground/Air Forces, transition from peace to crisis, tactical nuclear weapons and CBR warfare doctrine/tactics.
-- ranpower/Organization-related Issues: Compare relative force sizes, training and personnel practices, demographic
constraints, leadership development, and organizational effectiveness over time.
-- Comparative Economics: Develop better methods for analyzing: U.S./USSR defense budgets, military burden
impact, production capacity, mobilization/surge issues, force modernization, and additivity of Allied budgets.
-- General Net Assessment Improvement: Determine and study key components and essential characteristics of military
competition and criteria for evaluating success; look into past assessments by military competitors; analyze military
developments and trends; estimate future opportunities and risks in the military competition; appraise strengths,
weaknesses, competences, advantages, and vulnerabilities of U.S./USSR and other forces against one another and in the
changing commpetitive enviornment.

4. Program to Completion: This is a continuing analytic program to directly support the Secretary of Defense and
improvement of Net Assessments in the Department of Defense.

V
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LF -a82 RPT&E DESCR IPT IVE SUMMAR'i

Er~s Element: n 10 1 T i t Ie : (ener. I Suoport & Malp,-.er . Reeve
P01 Miss ion Aru-a: Mn.-gemeiit ,nd Support L a i r Lo t iLic t,

Budizet Act ivi tv: so, De ense-W ide Miss oci

A. RiSOUNCES (PIROJECT IlSTING): ($ in thcusands)

TC L.1 I
l'rc _Iect FY 1981 FY 1-82 Fl IQ83 FY 198-. Aodi tion.l Est imoatnl
Numfer Ti tle Actk-l Est in ate Est imate Aut hor izat ion to- Comp let i n Z o

'Total foIr 'rcgram Element $2) ()1I S $,00 $k, Il S3,632 Ccont i nu i nc CClt i nI

1I. BRk 1 luf<SEI PT ION OF ELEMENT AND) MISSION NEED: P'rovides resources to support st udies ofi 4 enierat I naturte in t pw

personinel, and logistics research.

C. BAISs FOR FY 82 RI&E REyU'EST: Fiunds are requi red to provde independent studies used in addressing hiLgh prior it% pron lem:,
ndissues; of )OD) milIitarv (Act ive -ind Reserve) * civil ian manpower requirements. -- ngemetaduiitio ,dI C

Manai~gement operations to meet force eftectivellss and combat readiness izoils.

I).- COMPARI SON WITH FY 198:- D-ESCRIPTIVE SU'MMARY: Provideif that our FY K)- appropriat ion meets the level of fIurdin11 reqlested,
we Sho-uld b(- able to meet the majority of o-ur FY 81 research and studies requirements with the requested fundinc lees 511wi

ahove.

E. 0OTHER:P APPROPRIATION FU'NDS: None .

F. DETAILED) BACKG-ROUND AN!D DESCRIPTION: These research studies for the Assistant Secretary I Ma-npo-wer. Reserve Affairs. nlid
Listics) are directed at high priority problem areas of 1)0D military and civilian personnel requirements, mailacement utiiiz,-

tien, and logistics. The objective of these studies is to provide increased capabilitv ot personnel and logistics maniagemenlt
operations tc meet force effectiveness and combat goals. Inherent to this objective is the necessity to rovide data concept.;
in support of management policy development, to improve tile determination of the requirements for manipouer, to improve the tech-
nological capability of personnel systems to acquire, distribute, train, and utilize qualified personnel from all uanpower
sources, to develop analytical tools to better address MRA&L issues, to quantify the rel,,tionship between military service
related factors and job performance, ind to provide improved logostics support. These studies, which are primarily applied t-

OS!' policy formulation, also have direct utility to the four Military Services atnd ire integrated with them so that tie
services and the OS!) programs do not duplicate each other. Duriiig the FY 78-81 time period, this program has assisted coiisid~r-
ably in meeting Congressional and DO[) goals of having common DCD-wide problems dealt with 0)) a central coordinated basis.



4 --

.FII-ATE[I .(TIVITIES: Other prorams ccutributing, in p.art to this eltCrt 're: I Personnel itilization Ilechnclo1 \. .E.
62703F; (2) Army Personnel and M1-npower Technology, P.E. o27I7'\; , , avat Personnel >aupport Technclcgy. P.E. ., N:
"raining Technology. P.E. 62722A; (5) Navv Manpower Control Systems teIelopment, I.E. n377N; (r, Military Personnel Pertcr-
m,, e Development. P.E. 63731A; and (7' Army Contemporary Issues, P.E. '-.\.

I. ',WOK PERFORMED BY: W'ork is performed by private non-prof it and tor prcl it contr.ctors. Iedera. contract research ceuters
and in-house research centers. Current contractors include Genera l Research Ccrpc-t ion, olF lempo. , intz o ind Compan,. lihay

Associates, LaBrie Associates, Operations Research Incorporated, [ATHTECI, Human Resources Research Or,.anzctio. hResc.arii:.
Incorporated, Institute lot letense Analyses, and Rand Corporation.

P. PROGRAM ACCOi'IPLISHMNENTS AND FUTURE PROGRAMS:

1. FY 1Q81 and Prior Accomplishments: Previous eforts have had substantial impact atnd value by both priucin,_ etter
data avd improving the methods for analyzing and evaluating the effects of existing as welt as a!ternative prC_'r,- a i,
policies. Specific examples from the FY 1981 program include: (I) A study dealinc: with the optimum use o0 the Arm\ tr,inn.:
has, durinug the ti rst six months of mobil izat ion used as a f rame..ork for evalttinc the training: ,,se during Exerc i se PRO'I
SPIRIT and resulting in a remedial action plan for correcting deficiencies: 2) Development 1o a test plan tc 1ient lI
strengths and weaknesses of DOD and Selective Service System plans for processinc volunteers and inductees !urin nct, I I Zat L I,

i) A study of DODIFederal Emergency Management Agency interface that provides a coherent bsel ine of the numerous ,and 1oroplex

li' ages allowing each aftected agency to conduct emergency actions through established processes; 1.1 t'evelopment ct the '.tr-
t; ,,Manpower Program System which established policies and procedures for determining, dccumentin:, and providiu- z aigres,

ath i Seclief approved statement of wartime time-phased military manpower availability objectives and a peascetime pretrainec
nrilitary manpower inventory objectives; (5) A look at the ccncomitants of attrition 'n the National (,uard Reserve:, that ,.s
irsttumental in developing and defining a DO) ten point p-ogram to reduce attrition through the better use ot incentuives;,
improved training, and attention to the factors of family and employee support and major life events; Its' Development -t .A von-
pensat'on model to determine the relative effectiveness of various compensation policies so that alternative policies 1c,
improving enlisted retention ca-n be evaluated in order for the Services to reet career force objectives aiid reduce their us2,.n-
for non-prior service accessions; (7) Development of a methodology to objectively measure the value that service personnel
place on military henefits as opposed to their costs to DO). Current plans include incorporating: this method into Iuture Il0h-
wide survey efforts with the results being used in future compensation policies and programs; (8) A D) Stockage lolicy
Anlysis resulting in specific recommendations for the much more effective use of the $4.7B investment in safety levels .,ud
non-demand based stockage within DOD; (9) An analysis of economic retention/disposal policies for wholesale seccndary items in
the DO) showing that, in general, inventory "cost to hold" is very low in relation to "cost to reprocure", indicatin.i that once
',.e have an item in the inventory, we should exhaust all its potential before initiating disposal actions,. (lI) A multi-phased
Task focusing on the issue of reliability and maintainbility (R&M) characteristics and associated maintenance factors over the
system's life cycle. Extremely valuable results are being used for projecting logistics and support planning factor, ct weapon
s.,stem R&M as the system moves through the DSARC process; (11) A series of analyses of civilian personneL polic. is:.ues reaul-
ting in valid, detailed and reliable information for policy planning and development, firm data for use in preseltinLg POD pro-
grams to Congress, and program development work upon which to base decisions and programs for the DOD Senior Executive Service;
(12! A series of recommendations now being implemented relative to paysetting alternatives for blue-collar wage board retormn19
We estimate annual savings of $5ODM by 1985 as a result.

--



2. FY 1'82 Program: The FY 1982 program represents a priority based selection of the presently identified external
research and study requirements for MRA&L. Work will be continued from promising FY 1981 efforts and initiated ill the tollcw-
ing areas: (I Efforts to develop, analyze, and evaluate mobilization exercises, and manpower requirement determiu.iticn
inprovement analyses lex.imple: evalu.tion of major mobilization exercises such as Exercise PROUD SPIRIT. DOD'Selective Service
System exercises, mobilization issues affecting 'S readiness to reinforce NATO); (2) Efforts to analyze the military compensa-
tion system (examples: military pay and retirement reform studies, evaluation of compensation policy under the AVF, anaI tical
I'd technical support to the 5th Quadrennial Review of Military Compensation); (3) Efforts to improve DOD total force modelin.
and management (examples: active and reserve force modeling, analysis and implementation of the Defense Office Manacement Con-
trol System, DOD wartime civilian manpower requirements); (4) Efforts to quantify the influence of personnel policy and factors
or military productivity, attrition and retention (examples: attrition information for the Reserve Components, predicticn cf
military inb performance, attrition reduction in the selected reserves, enlisted and officer attrition analyses, and anal\sis
co the impact of personnel policies on job performance); (5) Efforts to increase total force supply (example: an,,lvsis of w,ri-
able entrance standards for military service and alternative sources of manpower supply); (b) Efforts to improve civilian per-
sonnel management programs, policies and procedures: (7) Efforts to reduce and project logistics and manpower support costs Cf
new weapon system (examples: development of policy guidelines supplemented by examples of analytical techniques for use in
a sessing alternative maintenance and support concepts in the D)SARC review process, evaluation c commercial practices to
reduce the acquisition cycle and improve R&M).

L. FY 1983 Program: The research and studies planied for FY 1983 are again concerned with the central issues of determina-
tion and evaluation of manpower requirements )militarv, civilian, and ccntract), total force analysis and planning, manpower
modeling, military and civilian compensation analysis, improved personnel training, career development and retention, mobiliza-
tion planning, development and testing and improved locistics support concepts. Proposed research projects also address Con-
treasici.,lly identified problems such as readiness levels, requirements determination, analysis of the recruiting market avail-
able to support the l 1 'olunteer Force in the out years, and a series of l1ng-range personnel policy issues and improved logis-
'ics support to new and felded weapons systems. The FY 1983 research studies are deemed especially important in controlling
manpower requirements and support costs.

FY 1484 Planned Program: The FY 1984 program '.ill be a continuation cf the FY 1983 program.

G20
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DEPARTMENT OF DEFENSE - MILITARY
SUPPORT TO 3ECRETARY OF DEFENSE ACTIVITIES AND ORGANI'ATION OF THE JOINT CHIEFS OF STAFF

RESEARCH, DEVELOPMENT, TEST AND EVALUATION. DEFENSE AOEN4CIES
FY1983 Budget

Special Analysis Consultants, Studies and Analyses, and Management Support Contracts
(Dollars in Thousands

Appropriation: RDT&E, Difense Agencies
FY1981 FY1982 FY1983

A. Experts and Consultants

1. Personnel Appointments

a. Experts
b. Consultants

(i) Federal Advisory Committee Members

(2) All Other Appointed Consultants

2. Contract Consultants

B. Studies and Analyses 21,293 20,900 31,800

1. Consulting Services - _
2. Other

C. Professional, Management and Services by Contract

1. Program Management Support

a. Consulting Services
b. Other

2. Policy Review and Development

a. Consulting Services
b. Other

62

. ... ....
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FYI981 FY1982 FY1983

3. Specification Development

a. Consulting Services
b. Other

4. System Engineering

a. Consulting Services
b. Other

5. Technology Sharing/Utilization

a. Consulting Services
b. Other

6. Logistic Support Services

a. Consulting Services
b. Other

7. Technical Data Collection

a. Consulting Services
b. 0 tier

8. Other Professiotial, Management and Services by Contract

a. Consulting Services
b. Other

D. Contract Engineering & Technical Services - -

TOTAL 21,293 20.900 31 .800

622
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FY1981 FY 1982 FY1983

F. Summary

1. Personal Services

2. Contract Consulting Services 21 ,293 20.900 31 .800

3. Other Contract Services - -

TOTAL 21,293 20,900 31,800

623
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HESSLER Research, Development, Test, grid Evaluation, Defense Agencies USUHS 08 FEB 82

F ess Icr

Hessler ~~~~~~~Proorem and Pinencing (in 'thouands e9 dollars) --------------------

Budget plan (amounts or Obligations
identification code 97-0400-0-1-051 RUT&E actions programed)

198, actual 1982 eat 1983 eat 1961 act.,l '982 eat 1983 est

Programi by activities

1. Technology bass 1,400 1,850 1,800 '.296 '6874

Reimbursable programi '32 1,500 1.500 " 352 1.500 11.50C

10.0001 Total 2,332 3,150 3,300 2.648 Zk 198 3 24'

Financing:
Offsetting collections from

11,0001 Federal funds -932 -1,500 -1,500 -837 -1,500 -1,500
Urobflgeted balance available, start of year:

21.4001 For completion of prior year budget plans -645 -205 -157
21.4002 Reprograming from or to prior year budget plan -32
24.4001 Unobligated balance available, end of year. . .......... . ........... 205 157 216
25 0001 Unobligeted balance lapsing 3*..................... .... .. ...... 32

40I0001 Budget authority (appropriation) 1.400 1,650 1,800 1,400 1,650 1 80o

625
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10.001 ote!2,32 3150 ,30 2,48 398 2-
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HESSLER Research, Developmen~t, Too%, and Evaluation, Defense Agencies USUHS 08 FEB 82
Hes ler

Object Clasification, (in thousands of dollars)

Identification code 97-0400-0-1-051 1981 actual 1982 est. 1983 est

Direct obligations
Personnel Compensation

111,301 Ot her then full-time permanent ... 36 54
112.101 Civilian Personnel .. 3 5

123.201 communications, utilities and other rent 2
Other services.

1 25,004 Other 17 24 37
126.001 Supplies and materials 622 756 893
131.001 Equipment 655 879 752

199.001 Total direct obligations 1,296 1,698 1,741

Reimbursable obligations:
Personnel com~pensat ion

211.101 Full-time permanent 325
211.301 Other than full-time permanent 34 498 576

211,901 Total personnel compensation 359 498 576

212.101 Civilian personnel 33 42 49
221.001 Travel and transportation of persns 17 20 22
223.201 Commrunicetions, utilities and other rent 2 ..

Other services!
225.004 Other 5 o6
226.001 Supplies and materials 366 526 570
231.001 Equipment 512 346 208
241.001 arant*, subsidies, and contributions 7 8 10

299. 001 Total reimibursable obligations 1,352 1,500 1,500

999.901 Total obligations 2,640 3,198 3,241

626
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UNIFORMED SERVICES UNIVERSITY OF THE HEALTH SCIENCES

RDT&E DEFENSE AGENCIES

PERSONNEL SUMMARY

FY 1981 FY 1982 FY 1983
ACTUAL ESTIMATE ESTIMATE

TOTAL NUMBER OF PERMANENT POSITIONS 24 53 53

TOTAL COMPENSABLE WORK YEARS 21 30 35

FULL-TIME EQUIVALENT OF OTHER POSITIONS (-0-) (-0-) (-0-)

FULL-TIME EQUIVALENT OF OVERTIME AND
HOLIDAY LEAVE (-0-) (-0-) (-0-)

AVERAGE ES SALARY -0- -0- -0-

AVERAGE GS GRADE 6.71 6.71 6.71

AVERAGE GS SALARY $15,333 -16,118 $16,150

AVERAGE SALARY, POSITIONS ESTABLISHED
BY SECRETARY OF DEFENSE (PUBLIC LAW-426) $19,.''4 $20,000 $20,467

AVERAGE SALARY OF UNGRADED POSITIONS -0- -0- -0-

F27
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I
I.

SUMMARY BY BUDGET ACTIVITY

UNIFORMED SERVICES UNIVERSITY OF THE HEALTH SCIENCES
($ IN THOUSANDS)

FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Estimate Estimate

1. Technology Base 1,400 1,650 1,800 1,824

2. Advanced technology development

3. Strategic programs

4. Tactical programs

5. Communications and electronics

6. Defense-wide mission and support

TOTAL RDT&E - DIRECT 1,400 1,650 1,800 1,824

Reimbursements 1,352 1,500 1,500 1,500

TOTAL PROGRAM $2,752 $3,150 $3,300 $3,324

G52
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SUMM ARY BY PROGRAM CATEGORY

UNIFORMED SERVICES UNIVERSITY OF THE HIEALTH SCIENCES
(S In Thousands)

FY 1981 FY 1982 FY 1983 FY 1984

Actual Estimate Estimate Estimate

6.1 Research 1,400 1,650 1,800 1,824

6.2 Exploratory Development

6.3 Advanced Development

6.4 Engineering Development

6.5 Management and Support

Total Research and Development (Program 6) 1,400 1,650 1,800 1,824

Total Operational Systems Program - - -

Total RDT&E - Direct 1,400 1,650 1,800 1,824

Reimbursements 1,352 1,500 19500 1,500

TOTAL PROGRAM $2,752 $3,150 $3,300 3,324

I2 9
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HESSLER Research, Development, Test, and Evaluation, Defense Agencies USJHS 08 FEB 82

Hessler
Program end Flnancing (in thousands of dollers) 980 Fisce' year oroga-

Budget plan (laounts or Obligations

Identification code 97-0400-0-1-051 ROT&E actions programed)

1981 actual 1982 est 1983 est. 1981 actual 1982 est '983 ost

----------------------------------------------------------------------------- ---------------------------------------------------------------------------

Program by activitles'
Direct

1. Technology base ... . .... 101

Reirbursebll progran 420

10.0001 Total 521

Financing:

Offsetting collections from:

11.0001 Adjustment to prior year federal fund orde ... 95

Unobligated balance available, start of year:

21 4001 For completion of prior year budget plans .. . -648

21.4002 Reprogrening from or to prior year budgat plan -32

25 0001 Unobligated balance lapsing 32 32

40.0001 Budget authority (appropriation) .......... . .

Progren and Financing (in thousands of doilara) 1981 Fiscal yea' program

Sudget plan (amounts *or Obligations

Identification code 97-0400-0-1-051 RDTiK actions programed)

1981 actual 1982 eat 1983 est 1981 actual 1982 est 1983 est

Progran by activities

Direct

1r Technology base 1,400 ...... . . 1,195 205

Reimbursable orogren 932 ...... 932

10 0001 Total 2,332 ...... ....... . 2,127 205

Financing:

Offsetting collections from:

11.000i Federal funds -932 -932

kl.4001 Unobligeted balance available, start of year . ... .... ..... .... .... ... -205

24 4001 Unobligated balance available, end of year .......... 205

40.0001 Budget authority (lappropristlon) 1,.0 .. ......................... 1,400

630
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HESSLER Research, Development, Test, and Evaluation, Defense Agencies USUHS 0! FES 82
Hessler I

Program and Financing (in thousands of dollars) 1982 Fiscal year g-ogre,
....................................................................................................................................

Budget plan laounts 
1
or Obligations

Identification code 97-0400-0-1-051 RDT&E actions programed)

1981 actual 1982 eat 1983 eat. 1981 actual '982 eat 1983 est.
------------------------------------------------------------------------------------------------------------------------------------

Program by activities:
Direct:

1. Technology base .. 1,650 ........ 1,493 157

Reimbursable program. 1,8 00 ... C3

10.0001 Total 3,150 . .. 2.993 157

Financing:

Offsetting collections from:
11.0001 Federal funds ... -1,500 . .. -1,500

21.4001 Unobligated balance available, start of year .....- 157

24.4001 Unobligated balance available, end of year . 157

40.0001 Budget authority (appropriation) .......... 1,650 1,850

Prograr and Financing (in thousands of dollars) 1983 Fiscal year program

budget plan (amounts for Obligations

Identification code 97-0400-0-1-051 ROT&K actions prorfed)

1981 actual 1982 est. 1983 est 1981 actual 1982 est 1983 east.
-------------.-----------.-------------------------------------.-.------------------------------------------------------------------

Program by activities:
Direct:

1. Technology basse ....... 1,800 1,564

Re imbursable program . . -- .......... 1,500 1,500

10.0001 Total ......... 3,300 .. ....... .. 3,084

Financing:

Offsetting collections from:
11,0001 Federal funds .... .... -1,500 ....... ..... -1,800

24.4001 Unobligted balance available, end of year ..................................... 216

40,0001 Budget authority (appropriation) ..................... . 1,800 ... 1,800

;31
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I.

PERFORMER DISTRIBUTION
UNIFORMED SERVICES UNIVERSITY OF THE HEALTH SCIENCES

RESEARCH, DEVELOPMENT, TEST AND EVALUATION

(S IN THOUSANDS)

Total Obligational Authority

1981 1982 1983 1984

1. For operation of installations of the reporting DoD Component
Government operated .................................................. s1,400 $1,650 $1,800 $1,824

7. For operation of installaions of the reporting DoD Component

Contractor operate. ............................................

3. For contracts directl in support of work actually performed at
installations of the reporting DoD Component .........................

4. For work assigned to other Department of Defense activities ..........

5. For work assigned to activities of other Government agencies .........

6. For work performed by industrial contractors ("profit" organizations)

7. For work performed by educational institutions .......................
a. Desianated Fed. Contract Res. Centers
b. Other Institutions

8. Total RDT&E appropriation ............................................ $1,400 $1,650 $1,800 $1,824

632
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INSTALLATION ANALYSIS - IN-HOUSE
UNIFORMED SERVICES UNIVERSITY OF THE HEALTH SCIENCES

RESEARCH, DEVELOPMENT, TEST AND EVALUATION

TOA (S IN THOUSANDS) PERSONNEL (Man-Years)

Civil Service Contractor Mil. Pers.
Paid
From Paid

Installation Mgt. Other All Parent From Paid Paid Paid In
& Location FY B' eau Parent Other Other I/ Mil. Per. Dept. Other From from from RDT&E

Etc. Dept. DoD Funds Subtotal RDT&E Other Total RDT&E RDT&E Other RDT&E Other Work Other Total

Uni formed
Services
University 81 $1,400 -0- -0- -0- $1,400 -0- -0- $1,400 -0- -0- 28 -0- -0- -0- -0- 28
of the 82 $1,650 -0- -0- -0- $1,650 -0- -0- $1,650 5 -0- 56 -0- -0- -0- -0- #l
Health 83 $1,800 -0- -0- -0- $1,800 -0- -0- $1,800 5 -0- 56 -- -0- -0- -0- 61
Sciences 84 $1,824 -0- -0- -0- $1,824 -0- -0- $1,824 5 -0- 56 -0- -0- -0- -0- (1
Bethesda,
Md.

I/ Excludes Military Personnel and Military Construction

,33
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FY 1983 RDT&E DESCRIPTIVE SUMMARY

Program Element: #61101W Title: In-House Laboratory Independent Research
DoD Mission Area: i1510 Defense Research Budget Activity: Technoloy Base

A. RESOURCES: (PROJECT LISTING): ($ in thousands)
Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROGRAM ELEMENT $1,400 $1,650 $1,800 $1,824 Continuing Continuing

Programs Programs

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:

The research program is designed to answer basic medical questions of importance to the mission of the Department of
Defense. This program currently includes research in the areas of: Combat Casualty Care, Systems Biotechnology,
Infectious Diseases, and Ionizing Radiation Bioeffects.

C. BASIS FOR FY 1983 RDT&E REQUEST:

The USUIHS Research Program, being an integral part of the teaching mission of the USUHS, is a continuing program. The
FY 1983 request will allow for the continuation of research that is currently ongoing. It will also provide for an
expansion of those programs and the beginning of investigations into other fields of importance to the military mission.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:

Additional Estimated
RDT&E FY 1981 FY i982 FY 1983 to Completion Cost_-

Funds (current requirements) 1,400 1,650 1,800 Continuing N/A
Funds (as shown in the FY 1982 1,400 1,650 1,750 Continuing N/A

634 subission)

E. OTHER APPROPRIATION FUNDS: N/A

4
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F. DETAILED BACKGROUND AND DESCRIPTION:

The faculty of the Uniformed Services University of the Health Sciences conducts basic biomedical research in the health
sciences. Faculty involved in the teaching programs must engage in research in their own areas of expertise to remain
current with the advances in scientific knowledge. Students acquire a foundation for continuing self-education by
observation of scientific methods and direct exposure to working professionals.

G. RELATED ACTIVITIES:

Some of this investigative effort is in collaboration with Walter Reed Army Medical Center; Walter Reel Army Institute
of Research; National Naval Medical Center; the Naval Medical Research Institute; the Institute of Chemical Defense
and the Chemical Systems Laboratory, Aberdeen Proving Ground, Maryland; the Armed Forces Radlobiology Research Institut,;
and the National Institutes of Health. However the 'iulk of the effort is specialty-oriented research conducted In
the basic science laboratories of the University.

H. WORK PERFORMED BY:

All work performed in this Program Element is done in-house. Research activities are coordinated at DoD level in an
attempt to avoid duplication of effort with other medical research programs within the Agency. Special efforts are
made to coordinate with the appropriate service where lead agency status has been established in specific areas of
medical research.

1. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. FY 1981 and Prior Accomplishments:

a. COMBAT CASUALTY CARE

Refinement of veir grafting techniques; evaluation of new approaches to treatment of ocular trauma; establish-
ment of techniques which estimate alcohol and drug exposure by a non-invasive method; determination of anesthe-
tic agent effects on catecholamine release; description of an airway resistance model and determination of
factors which limit ventilatory performance; elucidation of role of vasoactive peptides in hemorrhagic and
toxic shock; description of techniques using prosthetic arteries; and evaluation of factors which contribute
to serious bacterial infections in wound patients due to predisposing factors such as devitalized tissue and
foreign debris.

b. SYSTEMS BIOTECHNOLOGY

Characterization of action of metabolizing enzymes on toxic substances; description of effects of heavy metals
and other toxic substances such as PCBs on liver, lung, and kidney function; characterization of cardiac per-
formance under stressful conditions; description of hematologic and cardiovascular changes induced by exercise
and physical conditioning; and description of blood flow regulation in muscle tissue. F3E

4Es;
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c. INFECTIOUS DISEASES

Determination of role of modified human immunoglobulin in streptococcal immunity; characterization of acute
and chronic upper respiratory infections caused by coronavirus; characterization of relationship between
virulence and toxin production in cholera infections; description of improved method of immunization against
cholera; evaluation of biochemical approaches to chemotherapy of African trypanosomiasis (sleeping sickness);
characterization of virulence in typhoid infections; description of mechanisms of immunity in malaria; and
characterization of antigenic and serologic relationships among strains of parasites causing leishmanlaqis.

d. IONIZING RADIATION BIOEFFECTS

Description of cardiovascular malfunction due to exposure to radiation.

2. FY 1982 Program:

The FY 1982 program will continue funding productive research efforts currently underway and begin new studies of
military relevance. New efforts will include studies to preserve heart function in irreversible shock; the role
of endorphins in the regulation of cardiovascular function; the role 'f endorphins in reaction to stress, pain,
and injury; determination and treatment of central respiratory effe(ts induced by chemical agents; studies of
skin components important in wound healing; effects of route of adrrnistration of morphine upon respiration; and
characterization of immune responses to numerous infectious disease agents.

3. FY 1983 Planned Program:

Continuation in the areas of basic research outlined in the FY 1982 program is planned.

4. FY 1984 Planned Program:

Continuation in the areas of basic research outlined in the FY 1982 program is plannec.

5. Program to Completion:

This is a continuing program.
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[II

Research, Development, Test, and Evaluation, Defense Agencies DROP 21 JAN 8;
- ProQrea and Finerering (in thousends Of dollars)Budget plan lanounts or Ob...i ...ti .....

Identification code 97-0400-0-1-051 RDTg Pctions progrnedi b

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- u--- -- 1982 oat 1983 eat. 1981 actual 1982 eat 1 8 a

Prograr, by activities
0irect:

10.0001 Total

Finanecng:
21 4001 Unobl'gated balance available, start of year .. .24,4001 Unobligeated balance available, end of yeer .... ......

40.0001 Budget authority (appropriation)

ObJect_ Clesslfulcaton (In thousands of dolles)
Identification code 97-0400-0-1-051 

1... .. ................... 8........................ actu l-19 2 ---- 1.............. .............. ............. .. .. . . . . . . . . . . . . . . ............. 1981_actual.. 1982 eat 1983 Qst
Other services: ----.........................

125.003 Contracts

999.901 Total obligations ....

C3



DEPARTMENT OF DEFENSE - MILITARY
DEFENSE RECONNAISSANCE SUPPOR" PROGRAM

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DCFENSE AGENCIES

SUMMARY BY BUDGET ACTIVITY
($ in Thousands)

FY 1981 FY 1982 FY 1983 FY 1984
ESTIMATE ESTIMATE ESTIMATE ESTIMATE

5.0 Intelligence and Communications

Total Program

SUMMARY BY PROGRAM CATEGORY

3.5 Operational Systems Development --

Total Program --

638
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Research, Development, Teat, and Evaluation, Defense Agencies DRSP 2' JAN 82

Program and Financing (in thousands of dollars) 1982 Fiscal year progre

Budget plan lanounts 4or Obligations

Identification code 97-0400-0-1-051 RDTBE actions prograned)

1931 actual 1982 est 1983 est. 1981 actual 1982 est 1983 est

------------------------------------------------------------------------------------------------------------------------------------

Program by activities:

Direct:

10.0001 Total

Financing:

21.4001 Unobligated balance available, start of year ......

24,4001 UnoblIgated balance available, and of year ................. . .

40.0001 Budget authority (appropriation) ......

Program and Flnencina (In thousands Of dollars) 1983 Fiscal year program

-------------------------------------------------------------------------------------------------------------------------------------------------------
Budget plan (lmounte for Obligations

identification code 97-0400-0-1-051 RDTSE actions prograned
---------------------------------------------------------------------------

1981 actual 1982 est 1983 est. 1981 actual 1982 est 1983 eat.

------------------------------------------------------------------------------------------------------------------------------------

Program by activities:

Direct:
10.0001 Total ......

Financing'
24.4001 Unobilgated balance available, end of year ......

40.0001 Budget authority (approprila ion) ....... ........

631
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DEPARTMENT OF DEFENSE - MILITARY
DEFENSE RECONNAISSANCE SUPPORT PROGRAM

RESEARCH, DEVELOPMENT, TEST AND EVALUATION, DEFENSE AGENCIES
PERFORMER DISTRIBUTION

($ in Thousands)

Total Oblizational Authority
FY 1981 FY 1982 FY 1983 FY 1984

1. For operation of installation of
the DRSP - Government Operated

2. For operation of installation of
the DRSP - Contractor Operated

3. For contracts directly in support
of work actually performed at
installations of the DRSP

4. For work assigned to other DOD
activities

5. For work assigned to activities
of other government agencies

6. For work performed by industrial
contractors

7. For work performed by educational

institutions:
a . D e s i g n a t e d F C R C ... .. .. .
b . O t h e r I n s t i t u t i o n s ... .. .. .

8. For work performed by other "non-
profit" organizations:
a . D e s i g n a t e d F C R C ... .. .. .
b . O t h e r I n s t i t u t i o n s ... .. .. .

G . Total R&D Appropriation

--



• I.

DESCRIPTIVE SUMMARIES AND OTHER DETAILS ON DEFENSE RECONNAISSANCE SUPPORT

PROGRAMS ARE NOT INCLUDED AS THEY REQUIRE SPECIAL ACCESS.

..... 1
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APPROPRIATION LANGUAGE

DIRECTOR FOR TEST AND EVALUATION, DEFENSE

For expenses, not otherwise provided for, of independent activities of the
Director of Defense Test and Evaluation in the direction and supervision of test
and evaluation, including initial operational testing and evaluation; and per-
formance of joint testing and evaluation; and administrative expenses in
connection therewith; [$53,000,000] $60,000,000, to remain available for obliga-
tion until September 30, [1983] 1984. (Department of Defense Appropriation Act,
1982; additional authorizing legislation to be proposed.)

I~
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Director of Toat an Evaluation, Defense 08 FEB 82

Program anid Financing (in thousands of dollars)....................................................................................................................................

Budget Plan (amounts Oor Obligations
Identification code 97-0450-0-1-051 ROT&E actions programed)

1981 actual 1982 ast 1983 st. 1981 actual 1982 eat '983 est....................................................................................................................................

Program by activities:

Direct
10 0001 Defensewide mission support

(object class 25.0) 42,100 53,000 60,000 41,051 50,900 58,400

Financing:
Unobligated balance available, start of year:

21 4001 For completion of prior year budget plans ..... ...... -9,598 -10,642 -12,742
21.4002 Reprograming from or to prior year budget plan -5 ... .......

24 4001 n*0llIgeted balance available, end of year .. . . . 10,642 12,742 14,342
25 0001 Unobligated balance lapsing 5 .. ... 5

40 0001 Budget authort-y (appropriation) 42,100 53,000 60,000 42,100 53,000 60,000

Relation of obligations to outlays:
71.0001 Obligations incurred, net 41,051 50,900 58,400
72.4001 Obligated balance, start of year 27,236 32,556 40,056
74.4001 Obligated balance, end of year -32,556 -40,056 -46.256
77.0001 Adjustments in expired accounts 12 .

90.0001 Outlays, excluding pay raise supplemental 35,743 43,400 52.200

121.001 Travel and transportation of persons 50 so

125.003 Contracts 41,051 50,850 58,340
. ..=2= .. - .2 .. . z. .....

9gg.g01 Total obligations 41,051 50,900 58,400

- '.



Oirector of Test and Evaluation, Defen 08 FEB 82

Program and Financing (In thousands of dollers) 1982 Fiscel yea- orogram

Budget Plan (amounts -or Obligations

Identification code 97-0450-0-1-051 ROT&E actions programed'

1981 actuai 1982 eat 1983 eat 1981 actual 1982 est 1983 est

Progm by activities

Direct:
10 0001 Defensewide mission support

(object class 25.0) 53,000 40,258 12,742

Financing:
21.4001 Unobligeted balance available, start of year .. .... -12,742

24.4001 Unobligated balance evallabl-, end of year 12... . 2742
. . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . ..-

40.0001 Budget authority tmppropriatlon) ......... 53,000 53,0 0 ....

Program and Financing (in thouends of dollars) 1983 Fisca! year orogrea

Budgoet plan (amounts for Obligations

Identification code 97-0450-0-1-051 ROT&C actions programed)

1981 actual 1982 eat 1983 eat 1981 actual 1982 eat 1983 out.

Program by activitles:

Direct:
10.0001 Defensewide mission support

(object class 25.0) ... 60,000 45,658

FInancing
24.4001 Unobligeted balance available, end of year ............. ... ....... ...... 4,342

40,0001 Budget authority (appropriation) ........... ... ................. 60,000 ...... . 60,000
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Director of Teat and Evaluation, Defense C8 FEB 82

Prograr end Financing (in thousands of dollars) 1980 Fiscal year program

Budget plan (amounts or Obligations

Identification code 97-0450-0-1-051 RDT&E actions programed)

1981 actual 1982 est 1983 est 1981 actual 1982 eat 1983 est
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Program by activities:

Direct:
10.0001 Defensewide mission support

(object class 25.0) 9,593

Financing:
i nobligated balance available, start of year

21.4001 For completion of prior year budget Plans -9,598 ...

21.4002 Reprograming from or to Prior year budget plan -5

25.0001 Unobligated balance lapsing 5 5

40.0001 Budget authority (appropriation) ........ ...........

rogran and Financing (in thousanda of dollars) 1981 Fiscal year program

budget plan (amounts for Obligations

Identification code 97-0450-0-1-051 RDT& actions programed)

1981 actual 1982 est 1983 est. 1981 actual 1982 est 1983 eat.
- - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Program by activities:

Oirect:
10.0001 Defensewide mission support

(object class 25.0) 42,100 ......... 31,458 10,642

Financing:

21.4001 Unobligated balance available, start of year ......... ...... -10,642

24.4001 Urobligated balance available, end of year .... 10,642

40 0001 Budget authority (appropriation) 42,100 .... 42,100

4~
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RESEARCH, DEVELOPMENT, TEST AND EVA-A'.\TION
DIRECTOR OF TEST AND EVALUATION. DEFENSE APPROPRIATION

PERFORMER DISTRIBUTION

(Thousands of Dollars)

Total ObI iat icnal \uth, ritv
FY I181 FY t82 FY l-AI FY l, '

Actual Estimate Est i'iate EtI- For operation of installations of the reporting DoD 3mponent - (overnment

operated ...................................
2. Fr operation of installations of the reporting DoD component - Contractor

operated .. .............. . ........ ......................
3. Fur contracts directly in support of work actually performed it installations

of the reporting DoD component ......................................
4. For work assigned to other Department of Defense activities ........ 38.)48 -7,007 3,s, ,
5. For work assigned to activities of other Government agencies ...........
6. For work performed by industrial contractors ("profit" organizations). . . I 3o0 1,7 ",
7. For work performed by educational institutions

a. Designated Federal Contract Research Centers ...... ...............
b. Other institutions .......... ...........................

8. For wurk performed by other "nonprofit" organizations
a. Designated Federal Contract Research Center .......... .............. 3,V2 , 8
b. Other institutions..................... ......

Q, Total RDT&E Appropriation 4., 1o 53,000 oO. 000 t 31

4W.

... . aiE1~.*iisf u S ' . .



'p- I
va

RESEARCH, DEVELOPMENT, TEST AND EVALUATION
DIRECTOR OF TEST AND EVALUATION, DEFENSE APPROPRIATION

FEDERAL CONTRACT RESE.'RC4 CENTERS SUMMARY
(Thousajd of Dollars)

FY 1481 FY 1q82 FY 1481 FY '4i8

A ctua l Estimate Ft imate Et iat 0u

Systems Integration/Technical Direction FCRC's:

1. MITRE Corporation ............ 877 043 1.lo 12::

Operational Research/System Analysis FCRC's:

1. Institute for Defense Analyses ..... 2,275 3.,5Oh 3,3k ,-

TOTAL 3,152 ,493 8 ,

648

3

ol.. .............. ............. .............
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RESEARCH, I)EVELOPMENT, TEVF AND EVALUATION
DIRECTOR OF TEST AND EVALUATION, DEFENSE APPROPRIATION

INSTALLATION ANALYSIS - FCRC's

(Thousands of Dollars)

R D T & E F U N 1) S P E R S 0 N N E L

Professionals Support Personnel

From Paid From Paid From

Fiscal Parent Parent Department Parent Department
FCRC & Location Year Dept Total RDT&E RDT&E Ttal

Institute tor

Defense Analyses
Ar! ington. VA 1181 2,275 2,275 22 28

1982 3,5OO 3.500 29 3n h

11483 3,300 3,300 25 31 h
1984 3,65o 3,650 25 31

MITRE Corp. 1981 877 877 lo 2 12
McLean. VA and 1982 993 99. 10 2 12

Bedford, MA 1983 1,108 1,IO8 I 2 12
1984 1,222 1,222 10 2 12

643

- .' a.
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RESEARCH, DEVELOPMENT, TEST AND EVALUATION
DIRECTOR OF TEST AND EVALUATION, DEFENSE APPROPRIATION

PROJECT LISTING

(Thousands of Dolljrs)

Budget Activity 6- Defensewide and Mission Support
Program Cat egory 6.5 - Management and Support

FY 1481 FY 1q82 FY lQ,3 FY 1"A.

Actual Estimate Estimate Etimate

PE h5804l 32,)50 42, 100 ., " S , "'h

PE 6-11ll 9,150 10,900 II,600 3.I -,

Total Pr,,;,r IM 42, 100 53,000 60, 000 r 3,,2

650

..............................-.................... -4..
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DESCRIPTIVE SUMMARIES FOR

THE DIRECTOR OF TEST AND EVALUATION, DEFENSE APPROPRIATION

FY 1983 BUDGET REQUEST

FY 1984 AUTHORIZATION REQUEST

* .'*,JANIARY 1982

NARh.,TIVE DESCRIPTION

The Descriptive Summaries for Program Elements b5804D

and 6511ID support the responsibilities of the Direc-

tor Defense Test and Evaluation, Office of the Under
Secretary of Defense for Research and Engineering,
for independent activities in the direction and super-

vision of test and evaluation, for joint testing, for

study efforts to improve the effectiveness and

efficiency of the 19 DoD Major Ranges and Test Facil-
ities, and for a continuing program for technical

and/or operational evaluation of foreign nations'

weapon systems, equipment, and technologies.

£51
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DIRECTOR OF TEST AND EVALUATION, DEFENSE APPROPRIATION

FY 1083 RDT&E criptive Summary

Program Element: :658041D Title: Test and Evaluation
DoD Mission Area: 450 - Test and Evaluation Budget Activitv: 6 - Defensewide Mission S ,port

A. RESOURCES: ($ in Thousands) FY 1981 FY 1982 FY 1983 FY 1984 Additional Tot.l

Actual Estimate Estimate Estimate to Completion (>timateJ, ,t-
Total for Program Element 32,950 42.100 48,400 50,556 Continuing N \

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element supports responsibilities of the irect,r lefen-e Te,*
and Evaluation (DDTE), Office of the Under Secretary of Defense for Research and Engineering. fcr independent a,'tivitie, in the
direction and supervision of test and evaluation, for joint testing, and for study efforts to imprcve the effeti ene- an"
efficiency of the 19 DoD Major Ranges and Test Facilities. These responsibiIities evolved from the Blue Ribbo, letenle P ,tel
Report of 1970 which made several recommendations concerning test and evaluation and specif icallv commented on the req iree
for conducting much-needed, productive joint operational tests and evaluations. Major etfort is devoted to, reimurin.!.-
Services for unique costs incurred in conducting joint tests, those selected by the D TE in coordination with OSI0 ele ,enz t. "
JCS, and the Services, and those directed by the Secretary of Defense or the Convress.

C. BASIS FOR FY 1983 REQUEST: Continue six (6) joint tests initiated in prior years (Command, Control. Ml! 7 rmii, it I

Countermeasures; Data Link Vulnerability; Electro-Optical Guided Weapons Countermeisures'Counter-Countermea surei t rwa.- . r
Air Defense; Identification of Friend, Foe, or Neutral; and Joint Logistics Over-The-Shore II). Since no jint tet i 1I
initiated in FY 1983, a total of six will be funded. Conduct feasibilitv determinations on joint tests propcsed h\ the e:-,,.,K.
the Joint Chiefs of Staff, the Unified/Specified Commanders, and OSD elements for initiation in FY 1984.

D. COMPARISON WITHt FY 1982 DESCRIPTIVE SUMMARY: The increase in the FY 1483 request as compared to the FY 1481 e~ti'iAte -,.ilm I
year ago ($48,4OO thousand vs $40,700 thousand) is due primarily to a refinement of the scope and objectives cf the Fr wr.l \re
Air Defense Joint Test and a more intensive, compressed schedule for the Identification Friend, Foe, or Neutral IFFN ITit
Test. Further, the main effort of the Command, Control, and Communications Countermeasures (C3CM) Joint Test has been delaed.
requiring additional FY 1983 funds. FY 1982 funds intended for C3CM were reprogrammed to meet previously unfunded requirement, , 1
IFFN and the Electronic Warfare During Close Air Support tests.

E. OTHER APPROPRIATION FUNDS: The Services participating in these joint tests provide, without reimbursement, equipment and

weapon systems for tests as well as operational military forces which are required. The Services are reimbursed for unique cost,
incurred as a result of a directed test but not for normal operation and maintenance costs incurred in support oi joint tests.

G52
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Program Element: :e65804l _________ ite et A1.in il,! _________

hlG Miss ion A\rea : 450 - Test and Eva iluit ion i-udgot \ Iix it: S - etensewide Njssi,n ppr

F. DETA ILED BACKGROUND AND DESCRIPTION: Thle Di rec tor ci Te st .ind Eva in ti 1) * I ellne \PP:-.pr I it i o! pr* \Ide' I Ir. 2(le

activities in tile direction And supervision of test and evaluation. joint test in4. studk el tcrt to impcvo the efte tivcnos-T~

e If ic i enc o t;Irh e 19 Dl) Major Ranges and Test Facilii es, and techn i~ ai.nd , - perai lo evilu it in ,f f,.ei)'~ I n '

weajpons and techinologies. Responsibility for this appropriation. aissigned t( thle lirectcr. letense Test ind Evilui iin 1,i
includes (I I initiation and accomplishment of such joint tests as, are nece~ssirv. l2) overseeino for- OS11 it, ma,1. or io. ind

facilities, ind (3) administration of the DoD) Foreign W eapons Evaluationi proorim.

This program clement supports the re.sponsibil ities cf tile DDTE I,- other than Foreign '<eapcns Evaloati nI. Il1i Il

these respo;nsibiIit ies, tile lDl)TE identi ,s candidate projects for joint tests, in coordlilation with O511 ol emenLt. ~ 1( 111
tfe Services,. These joint tests are st -110 ed to evaluate system performance under real ist ic operatioinal colldit-ioll '~Lw, ,.

mo,:e S)ervices participating on interrel,'ted,' interac ting weapons system, as wellI as to resolve technical development prclefi Ii ,

lf~it i Ifrom tfhese test s are used f or eva .uat ing system su itaii itN for thle intended missionl; for fc,e struCture Ill innin 5  t,
let inition of requirements. for weapons improvements; and for assistance inI making dec-isions in tile tcquisiti~n prces I h

,csts Incurred under this program element are those which are unique to tile needs of a joinlt test. suc j011 : a deerinii n1 .

w.hethier a proposed test is feasible, the provision frtest desiin .and pilnning support ft C7 oint tests solec ted: t ho
develIopment , procurement .i nstall Iat ion, and ope rat ion of spec ial i nstr.umentait i on; tr7ansportat io n, t ravel, and pe r lie or ts I-,

the Test Dlirector's staff; tile modification of test articles to he suitafle as su-rgAteS anld to permit hti elctst Jliti:

rallsportation of equipment from permanent hases to the test site aini return; and hie provision 3t data icl letr l ervi e0
frdata collection, data reduction, analvsis * and test reporting. The Services provide ava ilable equi pmenlt .ii'< p isvtl'-

f-- tlhe tests, with~ut reimbursement.

(I. RELATED AC-[IV IT IES: Tile Services conducting or assisting in joint tests provide tor the expenses if ller.itinTl mi lit ir%
for-es wilich are assigned to participate in the joint tests aini evaluations.

It. ,O R K PERFOiRMED BY: FeasibilIitv determinationl f or joint test s and eVd at ions w ill be performed either h\ quai i ed
Gotvernment Research Centers or hy qual ifijed contractor personnel under the guidance of OSII test and evaluation per-nmel. I. ilt
test designs will he accompl ished hy the Institute for Defense Analyses (I ), Science Applications, Inc. (SAl 1, TecillllIo4\

Service Corporation (TSC) and other contralctors. Each joint test will be conducted by a designated Military Department issistedi
by other appropriaite Military Departments,. The test daita will be evaluated and reported upon ceparately fly tile Test Il rec t~r .Ind

by 11). or ode. responsible contractors directly to the OSD elements. The study efforts for improving the maijor ranves aind test
facilities will be accomplished primarily by tile MITRE Corporation.
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Program Element: b58)l) Title: Test and Evaluation

l'0 L Mission Area: 450 - Test and Evaluation Budget \ctivitv: b - Detensewide Mi~sion Support

1. PROGRAM ACCOMPLISLtMENTS AND FUTURE PROGRAMS:

1. FY 1)82 and Prior Accomplishments and FY 1983 Planned Program: Since the initiation of the E-O M-VERICK joint test in

1972, twenty-seven (27J additional joint tests have been started. Of these, four (A) have been terminated and -ixteen (Io) have

been completed. Two (2) new joint tests (Joint Logistics Over-The-Shore II and Joint l)irecticn Finding) were planned lor FY 1082,

making a total of ten (10) tests underway in FY 1982. 1w o (2) joint tests (Central Region \irspace Control Plan and Electronic
Warfare During Close Air Support) are to be completed in FY 1982 and two (2) joint tests are being terminated (Joint l)irectin

Finding and Theater Air Defense). No new joint tests are to be started in FY 1983. Thus. in FY 1083 there will be six (0) joint

tests underway.

Advanced Anti-Armor Combat Vehicle Joint Test: The objective of this joint test was to prcvide d.-ua tor evaluation cl

performance parameters of conceptual lightweight, anti-armor combat vehicles, and their associated weapons systems for

determination of critical chracteristics for development/refinement of appropriate requirements documents. Existing test bed

vehicles were modified to provide suitable surrogates for operational concept testing in a combined arms scenariC. Test

feasibility evaluations to scope the program and a test design were completed durinv FY 1l97Q. The main force-on-force test,

involving surrogate vehicles and various fire control and weapon systems were conducted in September - lecember l1080. Analysi

and reporting of results were completed during FY 1981. Tbe Advanced Anti-Armor Combat Vehicle Joint Test is commonly r ferred
to as ARMVAL.

Tactical Aircraft Effectiveness and Survivability in Anti-Armor Operations Joi-t Test: The objective of this joint test was t,

evaluate the survivability and effectiveness of various tactical aircraft in close air support anti-armor operations. \ number

of aviation systems and subsystems have been procured or developed in recent years (e.g., AH-IS, A-10, <yQ, etc.). each with an
anti-armor capability. During the same time period, estimates of enemy air defense capability were signili, antly upgraded. This

joint test took a fresh look at the effectiveness and survivability of various aircraft/weapon systems in a realistic combat

situation. The test design was completed in November 1977 and the test force was established in late FY 1977. A detailed test

plan was ccmpleted in May 1979. Test instrumentation was in place by March 1979 with actual testing beginning in July t197U
,. 

\

preliminary report was published in July 1980. The final analysis and report were completed in FY 1981. The Tactical

Efffectiveness and Aircraft Survivability in Anti-Armor Operations Joint Test is commonly referred to as TASVAL.

654
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Program Element: vb58041) Title: Test and Evaluation
1),I) Mission Area: 450 - Test and Evaluation Budget Activity: b - Defensewide Mission support

Central Region Airspace Control Plan (CRACP) Evaluation: The objective of this joint test is to evaluate the effectiveness ct
existing and proposed central region airspace control procedures/systems which are designed to resolve conflicts among friendiv
forces employing common airspace in the forward combat zone. Particular emphasis will be placed on evaluating existing and
proposed techniques for controlling offensive air support aircraft and friendly short range air defense (SHORAIP units. A

feasibility study to provide preliminary program definition has been completed. That study identifies major airspace cntr, l
issues (e.g., effective control of SHORADS, ability of aircraft to adhere to proposed airspace control procedures) and propos . a
sequence of test vehicles to assess these issues. These test vehicles include: analyses/fast time simulations mainned
simulators (i.e., the test bed being assembled for the Identification of Friend, Foe, or Neutral (IFFN) joint test); piggvbackinc
on field test exercises; and a dedicated field test. The dedicated field test phase will focus upon the airspace ,otrol

problems posed by SHORADS (i.e., it will establish a baseline of performance and evaluate the utility of additional inlormaticn
to these weapon system operations). The FY 1980 program included funds to begin analyses/fast time simulations to asess the
abi lity of : (1) aircraft to adhere to airspace control procedures, and (2) air defense units with a beyond visual rance
capability to recognize adherence. The analyses continued during FY 1981. In FY 82 the evaluation will be completed.

Electronic Warfare During Close Air Support (EW/CAS) Joint Test: The EW/CAS program was conducted in two phases. Phase I, the
Tactical Communications Jamming Phase, completed in March 1980, was devoted to investigating the effectiveness of Soviet jamming
of U.S. tactical communications associated with conducting air support operations (with both fixed-wing aircraft and attack
helicopters). Phase II, designated as the Air Support Operations Phase, was completed at Nellis Air Force Base, Nevada in
November 1981. The general objective of Phase 11 was to assess the relative effectiveness or contribution of electronic

countermeasures, defense suppression, and tactics on close air support and attack helicopter operations. Data reduction,
evaluation, and analysis of Phase 11 is currently scheduled to be completed in November 1982.

Joint Direction Finding (JDF). Joint direction finding support to tactical operations was proposed by CINCPAC as a FY 1982 joint
operational test to determine if DF assets not presently netted together, or those functioning independently, can be joined in a
manner that will support the combat information needs of the tactical commander. Under the test coocept, a DF net control would
assume management of other Services' assets to maximize theater capability. A feasibility study was conducted by the Navy to
determine if the test could be conducted in conjunction with exercise Kernal Usher during late 1982 or early 1983. It has been
determined that desired results can be obtained by using existing assets and command structure without a requirement for
establishing a joint test and using PE b5804D funds. Therefore, JDF has been terminated.

655
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Program Element: t65804D Title: Test and Evaluation
hol Mission Area: 450 - Test and Evaluation 8det -\ctivity: 0 - l)elensewide >lisicnji Sup_:rt

Theater Air Defense (TAD) Evaluation: An operational test and evaluation of joint command and control ci ,ir.IPace duyi i
defensive battle operations was proposed by the JCS and USAF. The concept was that the primary objectives ct this evil iitit 1,,
satisfied by augment"ng the evolving Identification of Friend, Foe, or Neutral (IFFN) Test Bed. Because of the interrelationships

between TAD and IFFN, and the acceleration of the IFFN schedule, it was determined that TAD should be deferred until il ite-
date, depending on progress and early results of IFFN.

Command, Control, and Communications Countermeasures (C3CM) Joint Test: The objective of this joint operational test pro'c r.W i'

to assess the effectiveness of current and plonned US forces in countering Soviet Command, Control. and Communications. fihe tet

program will support the development of tactics and assist hardware developers to identify system requirements or improvement

that would enhance US C3CM capabilities. Test concept definitions were undertaken in 1978 by four selected contractors. The FY

1979 program included funding for a single unified test concept based on the four contractor studies. The FY 198o proram funde)

analyses of Soviet equipment and tactics, US C3CM capabilities, and development of C3CM scenarios for testing. Based upon the

results of these studies, detailed planning is proceeding oin field tests and on development and procurement of simulati, n

equipment. In FY lq81, five preliminary tasks were assigned to the Joint Electronic Warfare Center, addressinz scenari-
validation, the role of computer modeling and simulation, Blue C3CM materiail systems and current Service C3CM :Tlepts lnd

activities. FY 1982 funding supports the establishment and operation of the Joint Test Directorate. procurement ,t instrumenti-

tion and threat simulation hardware, and conduct of the initial test planning. Results of simulations and field tests will ie

combined to develop an analytical base for use in training and in development of tactiUIs and equipment.

FY 1983 Planned Program: Efforts will continue on test planning, simulation and analysis, wargaming studies, hardware

procurement, and site preparation.

Data Link Vulnerability Joint Test: The objective of this joint test is to develop and validate a methodology t- assess the

performance of data links when employed in a hostile electronic environment. This methodology will be designed to evaluate the

ainti-jam characteristics of the data links against known and predicted levels of jamming to include the effects of alternative

tactics, multiple jammer scenarios and techniques, atmospheric propagation effects, non-intentional jamming, and man-machine

interfaces. Tests to validate the methodology are being accomplished in as realistic a threat electronic countermeasures (ECM)

environment as feasible. This program, originally restricted tc3 tactical data links, was expanded in 1979 to include typical

digital weapon control; command, control, and communications (C ); and reconnaissance (I) data links. A field test of the
WALLEYE glide bomb was conducted in FY 1979 to evaluate selected measures of effectiveness. The results showed that additional

studies to define improved measures of effectiveness were needed. These additional studies are continuing into FY 1982.

Simulations have been designed to evaluate data link hardware performance against the previously defined variables. Field tests
are being designed and conducted to validate simulation results, update the test methodology, and provide the basis t
ducumentat ion.

S Y1 983 Planned Program: FY 1982 activities will be continued.
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Program Element: 4658o4D Title: le-t and Evaluaticn

DolD Mission Area: '.50 - Test and Evaluation- Budget ,iitx: n - etensewide Missicn Support

Electro-Optical Guided Weapons Countermeasures Joint Test: The objective, ct this i,'int test ire t, determine the cperatio,-il
effectiveness of our electro-optical (E-O) guided weapons (L'tra-Violet IU'V, Intrared IR', J\. and LA.\ER1 in i cuntermeasure-
(CM) environment, to provide information to developers for effective counter-cuntermelures ('0M) actions, and t,- evaluate the
effectiveness of countermeasures techniques and devices against selected electrc-optical guided weapon systems. This program ,i
initiated in FY 1976 by using the existing Joint Test Force persnnel. Mobile Instrumentati,-n Facility MIF), o ther
instrumentation devices, and data base assembled during the earlier OSO-sponsored .ASER G uided 'Weapons Countermeasures _1,Jint T.e-t
program. Emphasis continues on static, captive-flight, and dynamic field testing of E-0 weapon systems, dovelopment it 1
techniques and devices, and susceptibility/vulnerability analyses of E-0 guided weapons in realistic environments.

FY 1983 Planned Program: This effort is sponsored by the Director Defense Test and Evaluation to insure the ccntinued
effectivene s of current and developmental E-0 guided weapons in an increasingly sophisticated countermeasures envirnment.

Forward Are- Kir Defense Evaluation: The objective of this joint test program is to evaluate existing and proposed techniques
for controlling offensive air support aircraft and friendly short range air defense (SHORADS) units. To accomplish this

objective, a dedicated field test will be conducted in which the performance of SHORA S operators will be assessed as a functio

of the degree and quality of external information which is available from the C- system. The SHORl)S operatrs ill te

characterized by their effectiveness in engaging hostile aircraft while al lowing friendly aircraft to pass une-aced. \1

supporting effort, field test exercises and fast time simulation evaluations will -e conducted to evaluate the ability

aircraft to adhere to existing and proposed airspace control procedures.

The FY 1979 JT&E program included funding for a joint battlefield airspace control (JBAC) feasibility study in which a strawmnan
FAAD test design was performed and preliminary estimates were made of required resources and funding. The FY 148 procrim
included funds to begin the long-lead-time planning for the dedicated field test. During FY 1982 the concept definition study 4.
initiated. In FY 1982 funding includes completion of concept study, formulation of a Joint Test Force, and initiation 3f test
design and planning.

FY 1983 Planned Program: Completion of test plan and conduct of initial test trials.

C57
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Pro;gram Element: -b58041) T itlIe: Test and Evaluation
liol) Mission *\rea: 450 - Test and Evaluation Budget Activity: n - liefensewide Mission Sjuprt

idlentif icatbon Friend, Foe, or Neutral I IFFNI Joint Test. This prograim has two fundamental objectives. First, to e- i01 ish
baiseIi n e IFFN performance under varying conditions. Second, to develop and demonstrate improved IFFN techniques Ati !i will
enhaince the ability of Air Defense System Controller to accurately and swiftly identify, and to respond appropriaitely :v re
po;tentiail tirgets. Specif ically, the test is to: evaluate our -apahilitv to perform the IFEN function within the c. i n
ccntr,,l system: to; determine weak nodes; and to test near-term procedural and equipment improvements. The test, is crior~tedt
tire NATO Central European area. A Joint Test Force IJTFI has been formed and will accomplish the test employing- a ee1apiall
distributed test hed of actuail manned weapon and command and control system nodes. The test bed will he controlled t,% a Cent : it
Simulation Faicility (CSFI and is to incorporate all ide~tification information sources used in combat. The test bied will Ice hoil*
inl stages beginning with Army IIIMAI)S and air defense C modes. Subsequent stages will integrate Air Force systems into the tt
bled. Tlest bed design definition and source selection will be complete in FY 82.

FY 19483 Planned: Hardware procurement for the CSF will be completed and development and pirocurement of thle Software wil I I
conducted for the *\rmv systems. Tests of the first stages and procurement of the subsequent stages, are planned.

Joint Logistics, Over-The-Shore 11 (JLOTS 11 ). Log ist ics-Over-The-Shore (LOTS) was conducted at Fort S.tory. Virgin i i uider c il!T
sea conditions . JLOTS 11 has been approved as .i FY 8-2 joint test with trials in FY 84, to determine the impact and etectiveres-
of Over-the-Shore hi scharge of Containers (OSIJOC) and further movement ashore into a Temporary Container h"i carge Fac i Iit
(TCOF). This will demonstrate the Services' ability to dischbarge containerships at locaitions, whichl do not hiive spec ial i cef p, rt
facilities, and will test thle capabi lity of improved containership discharge equipment. This equipment and thle ccnicept will 1ic
tested in a joint Service RIIF environment at a site with state three seas. An Army Transportation Battalion, a Naval Beach Tr-p
and a Marine Support Element will be required. Thle test involves compatibility and suitability determination ofct inslis
Lighter Aboard Ship (LASH) vessels, motion compensating cranes, causeways, Delong Piers, and Army and Navy lighters arid uippir!
vehicles. The test was nominated by the Navy, which has been designated lead Service with the *\rmy and Mar~tne Corps i
participaints. The Navy has prepared an outl ine test concept, has recommended potential test sites, and is determining, test
support requirements to al low formulation of cost estimates ail' budgeting. The scope of the test is being ref mned from t!re
outline test Concept.

FY 1983 Planned Program: The f irst phase of operations is to be accomplished in FY 1983. This phase is oriented to;ward-
deployment operations, using merchant ships to deploy raijor items of Service equipment required for LOTS-type operationls.
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Pro;gram Element: z658o4D) Title: Test and Evaluation
IDul) Mission Area: 450 - Test and Evaluation Budget .Activity': 0 - Detensewide Mlis~ion 'Suppcz-r

Feasibility Determinations for Joint Tests: Feasibility determinations are required to decide if the desired test cbjecti\-e, i e
achievable. toI provide a preliminary estimate of required reore ytp n otadt rvd itc pe i il ind

pacing test support needs. These determinat ions, after coordination with the Services and other OSD elements, provide the bi-
for designing and planning, additional joint tests. Proposed joint tests are analyzed in considerable depth tc determine i te
test results will resolve current weapon systems problems or provide required informition in the design of future weapon ye,.
These test results must be accomplished within a reasonable time frame so as to provide benefit to the Services and ntrequire
excessive funding. As feasibility determinations are completed, decisions are made as to whether proposed joint tests should bt-
pursued or Cancelled. It is necessary each year to review carefully Li,9 nee--d for future joint tests under realistic two-sided
operational conditions.

FY 1983 Planned Program: The FY 1983 effort will result in determining which tests will be conducted in the FY I9)8 t,: nY
1986 time frame.

Test and Evaluation Independent Activities: In the supervision of test and evaluation, requirement,, fur independent asse~smenit
arise on tests conducted by the Services either singly/jointly or with other nations. These assessments are usually direLcted li%
either Congressional committees or the Secretary of Defense. There is also an occasional need for assistance in examinin,
certain program issues and in reviewing special aspects of the test and evaluation program. in FY 1Q81 and FY 1082 independent
activities in these categories included the following: development of quantitative guidelines to be used in assessing weal,,1m
system operational suitability. development and presentation of a Test and Evaluation Management course; development ot In
improved approach to evaluation of the Joint Tactical Information Distribution System (JTIDS); development of a text dealin4 with

sta istcalconcepts in test and evaluation; assessment of cruise missile surviwabilit.N test results; development ift 4uideline-
fot the test and evaluation of computer software; and preparation of an independent T&E assessment of the DSCS III program.

FY 1983 Planned Program: In FY 1983 emphasis will continue on compatibility of U.S. and NATO weapon vytems ind the
assurance that joint tests conducted by the Services on interacting weapon systems are meeting DoD goals. Fund-, are required t,'
undertake these independent evaluations as directed by Congress or the Secretary of Defense.
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Program Element: =65804D Title: Test ind Evaluation

DoD Mission Area: 450 - Test and Evaluation Budget Activity: o - Defensewide .lssicn Supp,-rt

T&E Facility. Instrumentation, and Procedures Studies: In prior years, this activity conducted studies and analyses in supprt 'I

the development and sizing of the DoD Major Ra ge and Test Facility Base (MRTFB). with particular emphasis on instrumenti: 1;

aerial target requirements and capabilities. The object was to assure that the needed capabilities were available t,r plinnei

test and evaluation activities and the costs incurred were minimized. As part of this activity, the MITRE Corporati,n Inutc

specific technical analyses and studies associated with instrumentation and aerial targets, with emphasis on multiple tirc-et

state vector tracking system capabilities, range radar performance improvements, and force-on-torce engagement sccrino -\: tem

concepts. In addition, MITRE conducted studies of infrared aerial target realism, target radar cross section, target -,tncept, t,

testing high Energy Laser (HEL) weapons, and vector miss distance measurement capabilities with advanced radar techniques. othe:

studies included range ship flnet sizing alternatives, anti-ship missile target alternatives, full-scale and sob-sale aerial

target realism comparisons, and satellite application to test range support. Current activities include: an investigation !

instrumentation performance on Electronic Warfare During Close Air Support (EW/CAS) leading toward possible improvement- I r

future joint tests, an assessment of the alternatives for providing anti-air weapons scoring, an assessment of1 data l ink

alternatives for the application of the NAVSTAR/GPS to range instrumentation, and an assessment of a mudilied Multiple-.irct.

lnstrumentaticn Radar (MIR) to satisfy range tracking needs.

FY 1983 Planned Program: The effort will include: continuation on the anti-air weapons scoring investigzatiwn, further

investigations on the application of NAVSTAR/GPS to range instrumentation, analyses supporting the improvement c1 the Ranoe

Measurement System (RMS) for joint tests, and an assessment of support requirements and proposed concepts for lorce-on-, r, e

engagement instrumentation. Investigation will continue in the use of target motion resolution techniques for a,,cur, %

improvements of range radar measurements. Studies will continue on aerial targets to aid in selection of better taroets f,,r test

and training.
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Program Element: C 580'1 Title: Test and Evaluation

Dotl Mission \rea: 450 - Test and Evaluation Budget Activity: h - Defensewide Misi n >upport

2. FY 11)84 Planned PLrn: Funding is required to continue design, planning, and analysis support atnd t, pr. vi J

administrative and contractual support to Test Directors and their statfs as well as other costs associated with tieli t otinc

pr;gress for the fcllowing on-going joint tests:

Command, Control and Communications Forward Area Defense Evaluation

Countermeasures Identif ication of Friend, Foe, cr Neutr i

Data Link Vulnerability Joint Loistics Over-Tha-Shore I1

Electro-Optical Guided Weapons Countermeasures/

Counter-Countermeasures

Proposed FY 1984 joint tests will be coordinated with the other OSD elements. the .Joint Chiel of Stall, ,ind the 
5
ervr',-

Selected candidates will be subjected to feasibility determinations to ascertain it tile test obiectives ire achievable. tire te

can he accomplished within a reasonable time frame, and the test. ill not require excessive tundino. i eld ,n thte

determinations, two new joint tests will be selected and funded in the FY l484 program. 4ith these two new c int test t

will be a total of eight joinit tests underway in FY 1984.

Funds will also he required to provide for Feasibility Determinations of joint tests propcled for subsequent 1et:

Independent Activities in the direction and supervision of test and evaluation; and T&E Facility. Instrumentatin. tn Proedu

Studies to continue improving the test facilities base. analyzing and planning instrumentation systems, and recpondic

necessary to meet new requirements.

3. PROGRAM TO COMPLETION: This program supports about eight 18) to ten (10) joint test activitie e1, wear

continuing basis. Generally, completion of a joint test activity requires about four years: 15-18 mcnths ,,r plninc T

contrc'ing of any new instrumentation; 15-18 months for check test and preparation for a full-scale test; and -- 2 months I

the full-scale test and its evaluation and reporting. Feasibility determinations are conducted each year to determine those j, i

test activities that should be undertaken in future years. T&E Independent Activities are undertaken to evaluate jint Servi

tests and I'S Service/Foreign tests on weapon systems as directed by Congress and the Secretary of Defense. Test facilitie

instrumentation, and test and evaluation practices must be improved on a continuing basis to meet specific jcint requirement

The estimated costs to complete the various joint test activities underway in FY 1982 and planned for FY 1q83 and FY IQ8 a

shown in the attached resources funding chart.
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Program Element: b580-) Title: Test and Evaluation
DoD Mission Area: 450 - Test and Evaluation Budget Activitv: n - IPelensewide Mission Suppcrt_
Resources: (S in Thousands)

• dditi onal Tota I
FY 1981 FY 1Q82 FY 1Q83 FY 148 t Ettimate:
Program Progra Program Prcram (cmpleti n _ ot

PE 658o41

Tests Completed in FY 1981
Advanced Anti-Armor Combat Vehicles - - - 13.22
Tactical Aircraft Effectiveness and Surivability 95 - - 20,7_

in Anti-Armor Operations

Tests Completed or Terminated in FY 1982
Central Region Airspace Control Plan 2b 299 - 71
Electronic Warfare During Close Air Support 15,370 5,7-1 - h i, 7,',
Joint Direction Finding ...
Theater Air Defense 222 1oo - - -

Tests Ongoing in FY 1983
Command, Control, and Communications Countermeasures 538 2,925 6, 1 o ,) 400 18,0OO 3 3,o 7
Data Link Vulnerability 8,655 2,624 2.0l0 500 18 'oho
Electro-Optical Guided Weapons Countermeasures/ 3,950 4,300 4.600 4,8oo -

Counter-Countermeasures
Forward Area Air Defense 314 6,730 12,840 14,056 10,000 i,3
Identification Friend, Foe, or Neutral 2,188 16,100 14,850 14,300 21,5OO 71.,17
Joint Logistics Over-The-Shore II - 500 5,000 5,400 5,000 15, ok

New Starts in FY 1984 - Two - 3,000 37 000' 40'

Other
Feasibility Determinations 133 775 800 800 - -
T&E Independent Activities 838 1,200 1,3OO 1,300 - -
T&E Facility, Instrumentation and 378 818 900 1,OOO - -

Procedure Studies

TOTA W[ 65804D Funds 32,950 42,100 48,400 50,556 - -
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DTRECTOR OF TEST AND EVALUATION, DEFENSE APPROPRIATION
FY 1982 RDT&E DESCRIPTIVE SUMMARY

Program Element: 651L1D Title: Foreign Weapons Evaluation

DoD Mission Area: 460 - International Cooperative RDT&E Budget Activity: 6 - Defensewide Mission Support

A. RESOUPCES: ($ in Thousands)

To taI

FY 1981 FY 1982 FY 1983 FY I184 Additional Esti mated

Actual Estimate Estimate Estimate to Completion Costs

Total for Prograr I e,.ez:t 9,150 10,900 11,600 13.146 Continuin4 N A

B. BRIEF DESCRIPTION OF ELEMENT: This continuing program provides for technical and/or operational evaluation of ICrei4T.

nations' weapon systems, equipmert, and technologies to determine their potential use to elements of the Department of Defene.
The bases for selecting a candidate for evaluation include its potential to satisfy an operational need, its ability to meet i
deficiencN in the current inventory, and its contribution of a component or technolov for which there is n, similar t'S
alternative. This program element directly supports the policy of the United States that equipment procured for use by pers.nnel

of the Armed Forces of the United States stationed in Europe under the terms of the North Atlantic Treaty be standardized ,r .1
least interoperable with equipment of other members of the North Atlantic Treaty Organization. This program ilso provide

potential for significant resource savings by avoiding unnecessary duplication in development and identifies vijbie potential

offsets fr Foreign Military Sales programs.

C. BASIS FOR THE FY 1983 RDT&E REQUEST: Funds from this program element are provided directly to Service testing facilities t,

support the test and evaluation of foreign weapons and technology programs nominated by the Services and approved by OSI). Use t

these funds includes lease or purchase of test articles, modification of test articles or directly related equipment, techni-al

and operational test support, test data reduction, engineering studies, and refurbishing costs related to returning test or te~t
support articles to original configurations. Specific expenditures will support continuation of evaluation programs initiated in

FY 1982, assuming that these efforts are progressing satisfactorily, and will support new efforts initiated in FY 1983. The FY

1983 FWE program nomination and review cycle will start in June 1982 and will be completed on 30 September 1982.

D. COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: The FY 1983 request is equal to the estimate made a year ago. Added emphasi-
given by the Services to this program, however, has resulted in FY 1982 requests in excess of $14.OM against the FY 1982 procram

of $I.9M. Even with the careful screening process, which selects only the most promising candidates, a legacy of $9.UM is heino

carried over into FY 1983, thus placing a severe constraint on the number of new programs which may be selected in FY 1983.

6C3
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Prugr im Element: 0-1 111) Title: Fcreign -.'eapons Eviluati i
Doi) Mission Area: -60 - International Cooperative RDT&E Budget Activit%: 0 - lletense' ide ti'l" upp,:*

E. OTHER APPROPRIATION FUNDS: None.

F. D)ETAILE BACKGROUND ANO DESCRIPTION: This was a new program element in FY lOS . I, FY 1,7
u 

the 11, "-,.doet t t ,reic
weapons evaluation totalled $6.1 million in three Service program elements; $2.7 million 'as tr the \ r7 E , 71.\ , $1.-
mill ion for the Navv 1FE 64793N ), and $2.0 mill ion for the Air Force ( PE 0473oF ). ur i n, its rev i ew ,t t hee t un,!i t he lif i-e ii
Senate Ar ed Services Committees conferees suggested that, in the interests of more strinc:ent , ,ntrol, ns rest t r eign
weaipons evaluation I.inds for FY 1980 be placed in the Under Secretary of Iefense Reseirfh and Fneineer n: o 'S11RE) iudcet iiste id
ot in separate Service budgets. To accommodate this Congressional _uidance, I und, f o r Ic rei 1n "eap, us ovaluat iA ve ,een
deleted from the Service program elements and placed in USDRE program element b-,I111 under the dire t L, oni 1nce oI the Iire, ,,r
I)efense Test and Evaluation. The Hlouse Armed Services Committee, in reportinp ,-n the I",I' \utlrizIt- n \ct fo-r FY IO .
recommended that I uture authori zat ion requests for Foreign Weapons Evaluat i ,n he in, luded in the lodcet ,I the l1i rec t beonse
Te st ind EvalIuaiti;on . ,\CI L!rd ingI y. the request I ot Fore ign W'eapons Eva Ilu '*. IOn t und, ( PE n - I! Il P i- ,,rob ine w ithI thIt t "l'eTO t inJ

EvaI uat ion ( PE t580 )) i n the D iretorof Test and Evaluation, IDelense ,\ppropriatic n.

C. RELATED ACTIVITIES: No;ne

II. WORK PERFORMED BY: Foreign W eapons Evaluatifon activities are carried cut w'. ithin the p, tent i.l Iv 1,enet ittinl Service. The
evaluation of most -\rmy materiel is conducted by the US Army Test and Evaluation (c'mmand, \berdeen PrMvic ;round. M1, in
c oordination with the development command or separate laboratory of the CS Arms Materiel bevelcpt-ent and Readines (Cmmand hasvin4
responsibility for counterpart I'S materiel. Army commands and agencies representing user. trainino, and lgistics interests ire
tasked in a support role appropriate to evaluation requirements. For foreign weapons systems hiving naval application,.
evaluations are monitored by the Office of the Assistant Secretary of the Navy (Research, Engineering and Systems), the Ofice of
the Chief of Naval Operations, and tHeadquarters, U.S. Marine Corps. Work is performed in various Nivy laboratories and test
centers such as the Naval Weapons Center, China Lake, CA; the Naval Surface Weapons Center, Dahlgren, VA. the Naval Ship Weapons
System Engineering Station, Port Htueneme, CA; and the Naval Ordnance Station, Louisville, KY. For Air Force systems, evaluations
are under the management of the Air Force Systems Command, Andrews AFB, MD, an,. are carried out by its subsidiary units such a,
the Air Force Flight Test Center, Edwards AFB, CA; the Air Force Avionics Laboratory, Wright-Patterson AFB, OH; and the Ar.ament
Development and Test Center, Eglin AFB, FL. Depending on the specific equipment and the arrangements made for its evaluatio n,
foreign companies or governments may provide test articles, spare parts, and support equipment or services as requested.

664I
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Prgram Element: eb611ID Title: Foreign Geapons Evaluation
Dol Mission Area: 460 - International Cooperative RDT&E Budget Activity: 6 - Defensewide Mission Support

I. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1q82 and Prior Accomplishments: The Army Foreign ,'.qjpcns Fo'aluation (FE'E) program was initiated in FY l77.
result of testing conducted between FY 1977 and FY 1980 two foreign systems were type classified standard A; i.e., adopted cr
Army use. These '*ere the UK combat support boat which is being used as the US Army bridge erection boat and the Norwegian M7_\!
Light Antitank Weapon (LAW). A contract was awarded in September 1980 for 120 support boats. The decision to purchase 42,10 LV.
rounds has been approved by Congress. The German MAN truck and Swedish BV 202-206 over-snow vehicle test p-ograms were completed
in FY I971. As a result of these evaluations the Army is purchasing over 450 MAN trucks to support several sy.'stems .IT1J

procurement plans have been finalized to procure 250-300 over-snow vehicles. The German Nuclear Biological Chemical (NBC'
contamination marking set was approved in FY 1981 and procurement of 52,793 sets is planned through FY 1984.

In FY 1979-80, 34 candidates were identified as potentially meeting US requirements; however. 27 did not meet minimum-
specificatior,. The remaining systems entered actual testing and included Norwegian LAW,. 'K Combat Support Boat, Ncrw eian M-Il
protective mask canister. German NBC contaminated area marking set, Germ.- 5.56mm plastic training ammunition, (;erman 4.2" mortar
training device, and Norwegian SNTOR lightweight contamination unit. Of these, the Norwegian LAW, UK Combat Support Boat, and
German NBC contaminated area marking set have been accepted for procurement while testing is continuing on the other systems. In
FY 1981 12 candidates were identified as potentially meeting US requirements but four did not meet minimum specification.
Remaining items presently under evaluation include Canadian, Jananese, British replacements for the US M15 smoke-pot, Norwegian
M70 20mm multipurpose ammunition. German/British .22 cal rim fire tracer training ammunition, German .50 cal plastic trainino
ammunition, German 

7
.n2mm cal plastic training ammunition. German DM82 hand grenade fuze, German inflatable decoy for lI,K

missile system, German 5,56mm plastic training ammunition, German large caliber bore brushes, and the British MK2 portable tiel!
shelter.

In FY 1982, the Army also expects to continue evaluation on eight additional systems: FOD body armor, small mhile
potable water chiller, 60C,0 lb rough terrain forklift, electric missile handling forklift, steam jet cleaner, military
motorcycles, vehicle loading ramp, 7.5-10 ton wheel-mounted cranes.

In FY 1981, the Navy undertook ten programs including the continuation of Vertical Launch Sea Sparrow. SHINPAIs,,
Raufoss ammunition, Navy Low Cost Targets, and 7

6
mm fuzes and the initiation of the Swedish Carl Gustaf 84mm recoilless rtile.

British Osborne MK 1 acou.tic minesweeping system, French PAP 104 mine neutralization system. French Durandal airf ield attack
weapon, and British Groundsat PTR 3411 tactical radio system. Testing has been completed on Vertical Launch Sea Sparrow and
SHINPADS and is currently being evaluated by the Navy. Other programs are still in process. New programs initiated in FY 1q8 2
include ,ritish Searchwater Radar, French Telimir infra-red inertial navigation system calibration unit, British Versatile
Exercise Mine System, and British Integrated Communication System. Several other programs are being considered for funding,
dealing with USMC requirements and Navy gun and munitions requirements. Two major systems, the Italian Melara gun and Netherlands
SM-25 fire control systems, have been procured to date as a result of the FWE program and current programs have significant
potential for additional procurement. 665
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Program Element: -65111D Title: Foreign Weapons Evaluation

D)oD Mission Area: 460 - International Cooperative RDT&E Budget Activity: b - Defensewide Mission Support

The Air Force FWE program was initiated in the early 1970 timeframe. Early test programs evaluated the French 'latrA
250kg high drag bomb, the interoperability characteristics of the GAU-8 30mm ammunition with the Swiss Oerlikon MCA gun sstem.
and the Raufoss multipurpose or fuseless high explosive ammunition concept. Additionally, screening tests were conducted on seven

foreign 
9

mm handguns. The FY 1980 program was directed at an in-depth evaluation of the Canadian CRV-7 rocket. French AP 1o and

Durandal airfield attack weapons. Additionally in FY 1080 tile AF initiated the evaluation of Israeli muniticns handling eqUiPA'!(I't

and a joint Navy/AF evaluation of a foreign long wavelength infrared ILWIR) seeker. The planning phase ot a 12-month l,,ut'-

ammunition evaluation was also begun to concEntrate on the manufacturing and technical data base required to support the t!"1y
signed manufacturing license agreement with Paufoss of Norway and will specifically investigote application of the Raufi

5 5

concept to GAU-8 30mm ammunition.

The Air Force FY 1981 FWE program centered around the continuation of testing associated with the BAP 100 and Durand1l
airfield attack weapons, the Israeli munition handling equipment, Raufoss ammunition, and a new evaluation which will address tfe

effectiveness of a recently developed German submunition. The study of the Raufoss fuzeless concept has led to the purchase ;t a
license agreement with RauIoss which permits manufacture of the ammunition in this country. Additionally, a manufacturinV

technology study is now being initiated to support specific application of Raufoss to 30mm ammunitilon.

The Air Force FY 1982 program will examine the German STABO and British SG-357 iirf ield attack craterinc suhmunitin-
as alternatives to the LS VAM submunition. Also, to be initiated, are evaluations of the German MI'SPA and British l!-87h ireA
denial mine submunitions for airfield attack requirements and the German low altitude dispenser technologv ir support of wide
area antiarmor munitions and airfield attack requirements. The Air Force will also initiate evaluation of a French remo;te clr
map reader addressing the night attack requirement and evaluate various chemical defense garments and systems for application t.,
IS needs.

2. FY 1983 PLANNED PROGRAM: Continued emphasis will be given to the selecti . of candidate programs with maximum
interoperability and standardization potential in order to increase the readiness posture of our forces. The FY 1481 request is
the minimum required to support continuation of current programs and allow the initiation of a very few new programs in FY 1483.
Continued emphasis will be placed on use of existing Memorandums of Understanding and Data Exchange Agreements -hich prc.id ftor

exchange of T&E data and the loan or lease (vice purchase) of test hardware whenever possible. Fund expenditure in FY 1983 will
support continuation of the programs previously mentioned and initiation of new programs considered in conjunction with
continuing programs ir, September 1982.

3. FY 1984 PLANNED PROGRAM: Evaluations begun in FY 1983 will be continued based on the merit, of their progress. New programs
proposed by the Services will be reviewed by OSD and ro" .ted based on Service operational -equirements and technology data base

needs.
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